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(57) Abstract: It is intended to provide a paramyxovirus vector expressing a polypeptide containing antibody variable regions. 
^ This vector, which encodes antibody H chain and L chain variable regions, expresses these antibody chains at the same time to 

form Fab. Also, a single-stranded antibody is successfully expressed at a high level. The above vector is appropriately usable as a 
00 gene therapeutic vector to be administered to a living body either in vivo or ex vivo. In particular, a vector expressing an antibody 

fragment against nerve elongation inhibitor is useful in treating nerve injury. The above vector expressing an antibody which inhibits 

immunopotentiation signal transfer enables the prolonged expression of a gene from the vector. 
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mmm 

^S^iaiCfcS (Dickman, S. , Science 280: 1196-1197, 1998 c ^E-y^P— ^/V 
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tut. mM&mv<Dmffiwmm^mbt£>9 . wmm^wgLtt^ 

#-c#s. f-et^is^btiwti*^ iry^y -M/^* (sev) sr^v^TJie 
fe^tw *>&jb t? # s $r l v ^Mfe^xm is «t t/ae^-f&SEffl ©^ * * - © m% 

Paramyxovirus) (uIL, murine parainfluenza virustD— fjt"Cfc<5 0 2fc5§#]#b 

SHiF- (N0G0) iZttlr&ipfatfifc (IN-1) ©Fab (Hgl&tfLiO Jtfc^fcigitLfc 
^<**-£«0SLfc. ffi^^-ifcfcSfilrictericSbU fiilt*2 9 HAU m 
5X10 8 CIU/mL) , gilXSi iF&fc+X&M) T'2.7X10 7 CIU/mL 

{£&W&fM kDa, Jt7G&#-Cffi30 kDa©/<V K#&ffl£*U ^b^T'«H^S 

*fe**w#e>«, tt»**at5^7 § ^ y !>>r ^-tt, asiw* 
r> -r * * -mm z tim^&te+o&m&ZLtf as $ ft s . - © «t 5 
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Zxmm&t* (*9 3gL«!4) tfttrntftZo Z<Dit«>\tt> %&s?1rfl<to 

i^ttK, |Z(Z)->^t;K'fc537f^a7 f y-^^t/V (co- 
stimulatory signal; ttgbfflft) 

£#£$-£1-3^ UTS 1/08 0, ^©jUSfeJitfft*^©*^* 5 *! 

( 1 ) y K£=- K«'<7 $ * V -M /u*^* * 

(2) y ^^f/V^^t^ ^/WtfcS, (1) KlCfl©^/*'* 

(3) «#y^f-K##Sfc3l-e*>s. d) Kiemo^w*.^*-, 

f 
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tf#!>^^-KA$, SV^I^^LTF a b £*tfi£1-3, (4) »c|E«0^^/^ 

(5) tcie*^-^*^*-, 
1-5, (6) nia^^-r/^^^^-, 

(8) 0ifl£ASNOGOlC*t1-50tft"T?*)5, (7) KiEic^'M/l'*^ 

, (e) KiBiww/i'* 

a? h !l-^t/i'0^tA*a^t*5, (10) tcfEft©^*-, 

(12) ^^/l-fcii^^ CD28, CD80, CD86, LFA-1, ICAM-1 (CD54) , 
PD-1, fcicttf ICOS *»b*5»«t9S^$*LS^-C*>5, (11) KHE*©^ 
99s 

(13) $&fcte<0*3fc»£HP& = ~KL-O^ (9) Kl|B«©^^-, 
(1 4) tlifl^««*^tr»^i^y^^K©l!3^jft-C*>oT, 

(a) (i) ^iE«o^-r/^-<^^-^t?Li»j^M{c#A-r5xm, &=t 
(is) (i4) izmm<D%m{c£<9mm£titc#y^7?-h\ 

(7) \z1M<0^9 9-t:T&mtZTM&Gttjj&s 

(17) ^flM(0^^&-CfcoT, mflMMt^ (7) izmWKD^tt-Z 
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(18) (9) KittilO^^^— Sra-^-fSXatr^tf, ftftRrt?*rjlWW-f5* 

(19) ^MSE5/^^eai«>$***fcrt-t©y^^Kfc»^-5Stflc, *>3vm* 

CTLA4*fctt:^©Wr>i-SrS:#i-5XaS:*bt^ (18) tdfE^O^fe, 

(2 0) >t^^-^^ojtfi^»a*«Rtt$*Si3J;t5/*fef4'<^^-©* 

•jjSLS-^J-.tS^^^-^bOjte^O^mtrlt^crS^lfeT'fcoT, (9) 
t^lBic©^^ ^-Srfi-^-rSXgSr^tp^jSfe, 

(2 1) ftgi/^^-e^oS^^fcti^oy^^K^^i-Sgiflc, fcSVMi 
CTLA4-£fc(2^<^tf£&#1-5ia££ bfc^tf, (2 0) (Cf5«^?fe, 
(2 2) fS«^i#tf^^ ^-Mftt'fcot^ (9) WE*©^** 

(2 3) Stfi^A^y h-CfcoT, (a) (9) lOEiW)'***-, ftbtffc 

leftist rgtffj -rAy^oyy^oir^^^tf^u^^ 

isttmfts to*xmm)i*istr#})'<-7 s ?h~#is*iti&o turn*, x&oftvre 
fco-ctAxwicf^aufcttft-cjfoo-ctiv^ flijttf, 2a*fcj4-tn»±©tt 

fttf>*p<7 (F4xi«t b*3±WWPifLititi©*^7^) ^ifT-fcoTt £< 
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#WfcttH8£fcfiIJ|0>CDRU CDR2, *5 itfCDRSfln^ft^fc^tPfc ©ffeot 

CDRK CDR2, *3 iU5CDR3©3o©CDRSr^tfWt?*>5- ^fP^l-*^ ^T-f A / ^ 
P^y >fc&M<D? ? XKmi~Zb<0&t&tl. Wttf IgM. IgG, IgA, IgE, 
it5 IgD ££tf. 

fiaot^^^utf (®m*tcte&&) ztitc-xv*? 

(i , »e**fefc <t t) «ms $ titc ? 4 fr*. ?j a & n - K-rs # y * * k 

- K-fSt^tty A^fcttT^-fe^^RNAOiS^^^-So Jtfi^tt^^ 
A**fcf4A*WK:KW-*n*:fiW'C*>9#5. *HW^*3^T Tdnaj 
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* $g m k ^ x y< y $ ^ y * * t tt '< ? % t y # >r a- * fl- ( 

Paramyxoviridae) l> >f o '^S^yfr'f/l' 

y^y^-Y^lS^ (Paramyxovirinae) (l^* t°n »M /W*JR 5 * y £ 

-Y/^jstt>m5) , tectum— p^a^m^m *s 

^■M/V7,&£f (Pneuraovirinae) (—:* — * £>f /l"*JiU3 <fctf> * - 

tit AfrWfctt*^^ l>-f^^(Sendai virus), — # y^/WS* >f /W* 
(Newcastle disease virus), 5$tc& < y^i? # >f yV^ (Mumps virus). ^^^-fA" 
^ (Measles virus) , RS $ 4 /UP* (Respiratory syncytial virus) , $ 4 
(rinderpest virus), i/^y L l//<—^ J/VTs (distemper virus), ty/l"*? 4 >7 
/v^i/lfVJfr* (SV5) , t Y^y^Oy/v^^r^^jv^i, 2, mwmf 
btlZo XV McfctfttZtes Sendai virus (SeV) , human parainfluenza 

virus-1 (HPIV-1), human parainfluenza virus-3 (HPIV-3), phocine distemper 
virus (PDV) , canine distemper virus (CDV) , dolphin molbi Hi virus (DMV) , 
peste-des-petits-ruminants virus (PDPR) , measles virus (MV) , rinderpest 
virus (RPV) , Hendra virus (Hendra) , Nipah virus (Nipah) , human 
parainfluenza virus-2 (HPIV-2) , simian parainfluenza virus 5 (SV5K human 
parainfluenza virus-4a (HPIV-4a) , human parainfluenza virus-4b (HPIV-4b) 
, mumps virus (Mumps), 3o it/Newcastle disease virus (NDV) t£l?ifi'i£iZtlZ> 
a <t l 9$f^L<{4, Sendai virus (SeVK human parainfluenza virus-1 (HPIV- 
lK human parainfluenza virus-3 (HPIV-3) , phocine distemper virus (PDV) % 
canine distemper virus (CDV) , dolphin molbillivirus (DMV) , peste-des- 
petits-ruminants virus (PDPR), measles virus (MV) , rinderpest virus (RPV) 
, Hendra virus (Hendra), &<fctf Nipah virus (Nipah) frbftZ>&& *) WRZ 
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/^JS (genus Respirovirus) % 2 V ^^jU^M (Paramyxovirus) thm 

^/w*JS^A-*<*: LTIi^ #lx.tffc Y/<7s(^7;Vx.VfV>(/VX\M (HPIV- 
1) , t 4 yy/U^y-f 3M (HPIV-3) % £ y^y-T yy;vaL^ 

•J^/l^S! (BPIV-3) > J £ > S?<i VHtV* (Sendai virus; t^a^'O'^A' 
^ vif r> ^ /v* i m 1 1 uf tfft S h *3 J; t>*1f /W< J A is 7 A**, v if $ << >V7. 10M 
(SPIV-10) tl^1i^%M a *$m\Z-%>^X'<7%>? y^/l^tt, L 
< fi-ir^y^ ">^/W^T'foS 0 ^tlbW J fr^te, 35*M*» 

fr^Oilft^ii* (integration) ttjE^fe*V\ ^fcfcJfefettBflffc 

iU<, ffA^aae^srSJtsiait-atoT^^t^i-a^^^ti-cv^ (yu, 

D. et al., Genes Cells 2, 457-466 (1997)) „ ttz, iJZfi/ KftiS^Rirtt 

flexibility) *i'ttf±©^^7f^5o eSfEfc^l-SSeV^^-tt, ^ 
5&H£^£'>&< t t>4kb$-e^AW^"Cfe «3 s <E^= s> H £ttflD-f 3 - 1 \z. X 
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^tl*-C<D^{C ioTt^^iXTV^ (Hurwitz, J. L. et al. , Vaccine 
15: 533-540, 1997) 0 Hfc#$^t?lJjft LT&T© 2 rjft|$$fc 

(dt>^SB^*LSfc*^Hm^#^n5o SeV^**-f4#3ttak^j&|& 

V> ^ £ £ ftT^ 5 (Moriya, C. et al. , FEBS Lett. 425(1) 105-111 
(1998); WOOO/70070) „ x^n-;^^&fcfcbT#e*ttK: UfcSeV 

0[lJ|X^'bfife5bLT*5t) (W000/70070; Li, H. -0. et al. , J. Virol. 
74(14) 6564-6569 (2000)) % rffi«$&j r^^^i;j WLt, 

t.tz\**-?x ^#-eoTO sift t LtzmB^mzisi-f^m^m^<D-^ 
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^ewt-ioy/A^ ©ae-T-asssm u brim*** u-c^rnp^^ * ftsii 

^£#oRNA£W9o $W()\<* \Z-*m* #7- J y^RNA £ <?V A^J^ 

(SgE?lJ) ##£U rtLtCt I9#»^<OORF^3- K1-5RNA^SU^(D^^ ho 

* n s jus^i* ©»m*5 «t ^ rna g g K&gfc * 4 w 9 a » t? *> 

tjtlSo {S.U *>5a©iiiia-etta8lfetHNSeSt«Ci^S*< (Markwell, M. A. et 
al., Proc. Natil. Acad. Sci. USA 82 (4) : 978-982 (1985)) % FaGK<0*"Cj£ 
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RNAii>>f^aeK*»b45«'S , #, tmy^^i/^Df^y (rnp) 

hM^y ^ a i 0 mtB-TS £ t (c J; <9 JUKI'S ^ <h^"C# 5 0 

*fc*?6M©^7 ^ * y ^^/u^^^ t < 7 ^ * y 7>r 

fcot<tv\ iBifeteitt, /<75^y ^/w^y^-^ftBife^o^ii&itf 

I^.fn7^;W*.Ji N P/C/V M F HN - L 
/l^7 yf^JR N P/V M F HN (SH) L 
\f V ZJfrXm N P/C/V M F H - L 
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^ NJtfi^lCO^-Ctt M29343, M30202, M30203, M30204, M51331, 
M55565, M69046, X17218, Pit^f-t^O^Tf* M30202, M30203, M30204, M55565, 
M69046, X00583, X17007, X17008, Mit-g^-do^Tti D11446, K02742, M30202, 
M30203, M30204, M69046, U31956, X00584, X53056, Fjfrg^O^Ttt D00152, 
D11446, D17334, D17335, M30202, M30203, M30204, M69046, X00152, X0213K 
HNitfe^-lCO^-Ctt D26475, M12397, M30202, M30203, M30204, M69046, 
X00586, X02808, X56131, Lit^l-o^TIi D00053, M30202, M30203, M30204, 
M69040, X00587, X58886£#{gtf> - t D tfc^r^teO^-Y^^n- K'-fS V 4 
^^m^^m^iTM. N3t^^f-O^T{i, CDV, AF014953; DMV, X75961; 
HPIV-1, D01070; HPIV-2, M55320; HPIV-3, D10025; Mapuera, X85128; Mumps, 
D86172; MV, K0171K NDV, AF064091; PDPR, X74443; PDV, X75717; RPV, 
X68311; SeV, X00087; SV5, M81442; *JiU« Tupaia, AF079780, Pfcfe-fHol* 
Tfi, CDV, X51869; DMV, Z47758; HPIV-1, M74081; HPIV-3, X04721; HPIV-4a, 
M55975; HPIV-4b, M55976; Mumps, D86173; MV, M89920; NDV, M20302; PDV, 
X75960; RPV, X68311I SeV, M30202; SV5, AF052755; fecfctf Tupaia, AF079780 
„ CitfeT-tCO^TH}: CDV, AF014953; DMV, Z47758; HPIV-1. M74081; HPIV-3, 
D00047; MV, AB016162; RPV, X68311; SeV, AB005796; }$£Xf Tupaia, AF079780 
, llJtfc^fclOV^Tfi CDV, M12669; DMV Z30087; HPIV-1, S38067; HPIV-2, 
M62734; HPIV-3, D00130; HPIV-4a, D10241; HPIV-4b, D10242; Mumps, D86171; 
MV, AB012948; NDV, AF089819; PDPR, Z47977; PDV, X75717; RPV, M34018; SeV, 
U31956; io£U SV5, M32248, Filfe J F(wOV^Tti CDV, M21849; DMV, AJ224704; 
HPN-1. M22347; HPIV-2, M60182; HPIV-3. X05303, HPIV-4a, D49821; HPIV-4b, 
D49822; Mumps, D86169; MV, AB003178; NDV, AF048763; PDPR, Z37017; PDV, 
AJ224706; RPV, M21514J SeV, D17334; SV5, AB021962, HN (H^fc(iG) 

il^^tCOV^Tfi CDV, AF112189; DMV, AJ224705; HPIV-1, U709498; HPIV-2. 
D000865; HPIV-3, AB012132; HPIV-4A, M34033; HPIV-4B, AB006954; Mumps, 
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X99040; MV, K01711; NDV, AF204872; PDPR, Z81358; PDV, Z36979; RPV, 
AF132934; SeV, U06433; SV-5, S76876 35*0^-? # 5 „ f§.U 

W^X-fcU, I&itfSgBJljte&SftVN, ^/c2O(D0RF{i, 0»J;ltfIRESl$©E 

fi, ^n?>2o(D0RF^)^{-fiE-i-siH?iJ(±^ll^v\ 5. * y «M /w* 

<Di§-£\ A^^RNAyyAfi. 3' y-^-^fC^^, N, P, M, HN, &£Xf 
mz, 3' y-^HH^l-i^, N, P, M, F, HN, feiiaSSffSr^-K-t-SORF 

fc*g-o h±mt mm^& 7 >r ^^ae^ zm&m t mmnmm t-tz^ttm 

W^RNAy/A^^it^^HmL, ^/ARNA*sa*i$*l5, $ bteF*5 J;t>*HNit 
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-©SM^fT^tmS (S*^M#-9- W000/70055 *3=fcT>* WO00/7O070; 
Li, H.-0. et al., J. Virol. 74(14) 6564-6569 (2000)) 0 £fc, piRtf, Fit 
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^/^©xyxp^isf, ^^(fTkjgttPrt^^-r/^ (vsv) (DGm&m ( 

vsv-<;) $r^{f6^i:^T-t5o ^WWJ w-GW&Wte 

# y b^mm^mm^ir % * y ? m s sc& £*£tr t> <nxh r> x *> «t v * 

5^-^//^^-^ (hemagglutinin) Stti y 7 5 if (neuraminidase) 
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T«fcV\ fl*tfSeV©T***y Ht^©lo^fc*Vjte*fc/ y9T*? b-F 
SiiCi!), tt**Pte£:l3 tt 5 »GHHB»*s J: 1S§!!teK# S *t 5 - <b * < , 
v«>^flf©«±|iJH-SSeV©#SJH(tt3&SK*tC»^i-5 (Kato, A. etaL, 1997, 
J. Virol. 71:7266-7272; Kato, A. et al. , 1997, EMBO J. 16:578-587; 
Curran, J. et al. , W001/04272, EP1067179) 0 lOij^lft^^-li, 
in vivo Sfcttex vivofcfctt S^teWfcl^tfi^AJB $ 4 frX**? 9 — t LT 

^7°^ K£ LTtt, 3c$*©fct#£* (full body) fibotU<^ ftJIR 

Fab, F(ab')2, scFv if#0lJ^-C# 5„ ttfrW^* = - Ki-S«»©# 

tf©IWfc:J¥Al-5 3. F^fc{iHNjt^^^^^-t"5^y AT* 

*yiM**fc*3Hi^**A-r5*&tt, y/^©#A®rtf©#y:** u 

K©<H*i s 6©f&»i:*5 J:5lilf Ai-5wi^a* LV^ (Journal of 
Virology, Vol. 67, No. 8, 4822-4830, 1993) . WA Lfc^*»^ t »M ^ 
0RF£©K!K:8\ E-I-SBB^WS«rit$^5J:5t-i-5. E-I-S|2?iJ£^ LT2*fc« 
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zti&±<Dm&?z?>7 ! Mz&.<<xmA-rzzb&x*z s 0 hzw*. ires£ 

cfcTO^^L0pI^«^-a tf # y K«r=- K l/C WC ±l\ 2 y ^ 

, iF^S$i#rtH4l^1frm c„i £ 0,2 oMK:H«ltUI#^^7-r Ki^tS 
^t5V7f^f ^»SSr«fO e :©-^r^ y£^tp*a#$rtf *-a»b# 

ttfWWifi, Fab co J; 5 4l«Ott#«r»*i-«. 

y^msv^c^Lioco^^^ am) zM-rz, FaMi, As^tc 
mm%G-rz>b<Db*&w\zi$\,^x¥abbfffi-ro g^ma*. Fab^-c^y 

V^imb. m*imm (V„) teitfc;i«r^tr#!l^^Kili:^»&Lfc-* 
Lfc»r>tT*fcoTJ:V\ Fab' W J*S ?v7V >*'<7i'>m<k&s HfUBJ©^ 

/W7>f Ktt^*9J»LT»btu«) , *5±tJ« Fab(t) (-fAy^nyy^cohy:/ 
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F(ab')2(i^^W2ofe5Zl'(ffi^T*fe«9, JfcStt 
v*5„ La»L#SSliifc:i3i*-CF(ab*)2fi, ftc^PfT- 1?£ tensile <fc 9 #JI£r 

scFvi ft, &tftHg^£M£*3 £Tfiim^£im&-*(Otf V K«l^* 

*i,t ^ * # y ^t 0 ^ k 5 o urn w&iw*** «t l$c nr&«#f4ig a fc* s <& * 

WO01/18223) e £fc, A±©^Ifef^A<if lei o T$iJif5 C i: i5 
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*3n-5.^ae^©if A&fi£*#x ^ -imp; Aro^^<5' tfc d 

#*L<, ^Rtf 5' -CTTTCACCCT-3' (*#7Mm g£?lJ#-!§- : 1) 

tfeoTUl\ sMSBU©'*** — tt» £frfc:fctt5«ttfflMS^<&ii» (in vivo 

, -tK>«uaSr«W«M£-aA-t-5ISIK (ex vivo) &#t£j: •J£^ L £3^A1-5;: 
<!:riS-e#S 0 
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(targeting) ^SWi: Lfct©t*fc5„ Wt^hn^^ (Somia, N. V. et 
al., Proc. Natl. Acad. Sci. USA 92(16) 7570-7574 (1995); Marin, M. et 
al., J. Virol. 70(5) 2957-2962 (1996); Chu, T. H. & Dornburg, R. , J. 
Virol. 71(1) 720-725 (1997); Ager, S. et al. , Hum. Gene Ther. 7(17) 2157- 
2167 (1997); Jiang, A. et al. , J. Virol. 72(12) 10148-10156 (1998); 
Jiang, A. & Durnburg, R. Gene Ther. 6(12) 1982-1987 (1999); Kuroki, M. et 
al., Anticancer Res. 20 (6A) 4067-4071 (2000); Pizzato, M. et al. , Gene 
Ther. 8(14) 1088-1096 (2001); Khare, P. D. et al. , Cancer Res. 61(1) 370- 
375 (2001)) , 7fy ^z 1 ^ (Douglas, J. T. et al. , Nat. Biotechnol. 
14(11) 1574-1578 (1996); Curiel, D. T. Ann. NY Acad. Sci. 886 158-171 
(1999); Haisma, H.J. et al. , Cancer Gene Ther. 7(6) 901-904 (2000); Yoon, 
S.K. et al., Biochem Biophys. Res. Commun. 272(2) 497-504 (2000); 
Kashentseva, E.A. et al. , Cancer Res. 62(2) 609-616 (2002)) , TtVIS8# 
(AAV) (Bartlett, J.S. et al. , Nat. Biotechnol. 17(4) 393 (1999) 
) % MVA (Paul, S. et al. , Hum. Gene Ther. 11(10) 1417-1428 (2000)) , RXf 
M&V'ifrX (Hammond, A. L. J. Virol. 75(5) 2087-2096 (2001)) ^X*9-f 

p£tlX\s^Z> 0 \ZbA,b"<n<y— ^single-chain antibody (scFv) £#JJ3 

nitmMm^<D9~4 t y?4 y?mtf&\ *%wo^9 9-zmmi,x. 
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if interleukin(lL)-6 $.tzl± fibroblast grouth factor (FGF) ft if O&SEtef" 

ifiy^-v^ (ra) tet*<D&Bft&m&&±T*mte¥<D*-<yy7-jy?'<?f>- 

5 0 -tl^T'iC, f!l^L«Txy ^-T/V^-<^ ^-{CfeterbB-20scFvae^^ 
intrabody (UlSrttllt^ft) ^ LT^«L, ^Mfc gtfj£ Lfcfll (Kim, 
M. et al. , Hum. Gene Ther. 8(2) 157-170 (1997); Deshane, J. et al. , 
Gynecol. Oncol. 64(3) 378-385 (1997)) {CO^TI&^flF^jW ( 
Alvarez, R.D. & Curiel, D.T. Hum. Gene Ther. 8(2) 229-242 (1997); 
Alvarez, R. D. et al. , Clin. Cancer Res. 6(8) 3081-3087 (2000)) 0 IH13I<D3& 
f&Sfc^lRJttfcTfV "M/W^^-OscFvate^ fcMLTtt, H3CjnerbB-2£ 
intrabodyT»4ft<#S8®^|fcffrLfc0!l (Arafat, W.O. et al. , Gene Ther. 9(4) 
256-262 (2002)) , fct4-lBB (T cell activation molecule) X*fetiLtl&\ ( 
Hellstrom, Y. Z. et al. , Nat. Med. 8(4) 343-348 (2002)) , Sl/fctCEA 
(care i no-embryonic antigen) "C#!ftL/c#l (Whittington, H. A. et al. , Gene 
Ther. 5(6) 770-777 (1998)) *L"CV^ 0 wixbtt^HlscFvSrflJffl Ltz 
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fcscFv0>*fc£>1\ Fab, F(ab')2, *fctt full body (£&fctft) i^ofc^S 

*^tf jS:{Wft^flcS:S4i*S - tas-C* S;£"T?ffi«>Ttf ftTV^o Fab£fcf4inft 
©full body (gfttttt) fe^*»j*i-SH«i3«tl5L^*fc«:-tixP>©»f>T-«:3-- 

% trCREV, tn[gpl20*V^f±«:integrase*^-yy H:U, ^hD^;^^^ 
— (Ho, W.Z. et al. , AIDS Res. Hum. Retrovirus 14(17) 1573-1580 (1998)) 
. AAV^< $ 9 — (Inouye, R. T. et al. , J. Virol. 71(5) 4071-4078 (1997)) , 
SV40 (BouHamdan, M. et al. , Gene Ther. 6(4) 660-666 (1999)) $LWf77* 
^ K (Chen, S.Y. et al. , Hum. Gene Ther. 5(5) 595-601 (1994)) W&ft^ 
S§^t^5o ±fEWS£TscFv£#JJBL-0^ 0 mOf&PkmzttLXh, #t 
WHMt?At^7s (rabies virus) fciftOfull body^*^?^*©?^^ 
fcmMLtzm (Morimoto, K. et al. , J. Immunol. Methods 252(1-2) 199-206 
(2001)) , RTfWyy (Sindbis virus) #Cfttf>full body£H$C£ 

L^^S'JiS©^^ ^*fc&MLLtcW (Liang, X.H. Mol. Immunol. 

34(12-13) 907-917 (1997)) SftTl^S. 2 M^M Lttt, Sift© 

full body£?^*^*-{C&iKU fSttg!*: LT**{£«1-<5 r t «5tJ 

i/r^s. <au w«firtt*^*y^B— ^/w*jtft©£Mmiwiii^5fc©^fc?> 
&£!&m<D®.&frbhs mmizusmmt u-cs-^ut in vivo (B^jtffl 

{4. ffiftrofit&fcfctt Steffi, *3«tt;3ie : f?&«J::*3ttSftffl©iaoffi-C»ai-ft 
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■ftltf, in vivo (BlJfcfSJB) X'<Dmmttfttlh%$LZMftX*ZZ> 0 

S^fiW^ (axonal elongation) Sr^J-fS IJ $1/ K*fcttS*#fc#1-5tt# 

f±, *«M^*3v^-c»atcaffl$ii5„ iOi5ft^tWtLm nogo 

£&V N (Ramon y Cajal S, New York: Hafner (1928); Schwab, M. E. and 
Bartholdi, D. Physiol. Rev. 76, 319-370 (1996)) „ L*»U WttllOtt 

David, S. and Aguayo, A.J. Science 214, 931-933 (1981)) , <PUW&%<D$¥ 

ZLXmmiZ, %<D — r>bLXlVXO&mj&£tl1t (Prinjha, R. et al. , 
Nature 403, 383-384 (2000); Chen, M.S. et al. , Nature 403, 434-439 
(2000); GrandPre, T. et al. , Nature 403, 439-444 (2000)) „ NOGOfiNogo-A ( 
Ac. No. AJ242961, (CAB71027)) , Nogo-B (Ac. No. AJ242962, (CAB71028) ) RXf 
Nogo-C (Ac. No. AJ242963, (CAB71029)) <D 3 otf)isoform;6 5 £n bflXio *0 splice 
variantsTfeSi^SSftTl^. *fc*5iJlPl#SttJ±*'fe*#«;Nogo-A (#■?■ 
4^250 kDa) iSgtV^, fiHSfcttffitt* 3m&XiZ&miCft&LX\,^6 6T$; 
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KOiWJSfl- 4 y~?&Z> t M^tlTV^S (GrandPre, T. et al. , Nature 
403, 439-444 (2000)) . %-oX, Nogo-A, Nogo-B, ^fc(iNogo-C{cH-g-f5^Efr 

fflV»S^t35S-C#5o ^©N0G0lC>H-5*/^o— ^'A'ttfrt LTIN-l#*Pb*V 

vitroT-cpfQ-rS £$B££ftT:io 0 (Caroni, P. and Schwab, It E. Neuron 1, 
85-96 (1988)) . «WftK:*«i«Sr^C**57 y hOin vivo^x> 

ilJSU *LV«llE]«^J&£ft7t^i#f&££;ixTV^ (Bregman, B.S. et 
al., Nature 378, 498-501 (1995)) „ ICipt, *ffi#£l::fcl*Tl*3Rii£ia 

*s**pr«tt3&s*v\ NOGOK^tsflaflH* (WMMiasft^) z^-tzm^t 

L"Cfi» Semaphoring ephrin& t^Slit # (Semaphorin: Genbank Ac. Nos. 
NM006080 (protein: NP_006071), L26081 (AAA65938) ; Ephrin: Ac. Nos. 
NM_001405 (NP_001396), NM_005227 (NP_005218), NM_001962 (NP_001953), 
NM_004093 (NP_004084), NM.001406 (NP_001397) ; Slit: Ac. Nos. AB017167 

(BAA35184), AB017168 (BAA35185), AB017169 (BAA35186)) ft *P 5> tl X *5 0 ( 
Chisholm, A. and Tessier-Lavigne, M. Curr. Opin. Neurobiol. 9, 603-615 

(1999)) , %ti?ti<D®m*&t£Ztt±* ztib<om*£ttirzmmt, n± 
\sft\,*knt>hx^it*ffi¥mz&^xhito%<o&M&^fefcL % iN-i-e^^tL 

o 

NOGOfcR«©(**#*ia#SttS:J#oH-?"e*>5 myel in-associated 
glycoprotein (MAG) (ACCESSION NM.002361 (NP.002352), NM_080600 
(NP_542167), Aboul-Enein,F. et al. , J. Neuropathol. Exp. Neurol. 62 (1), 
25-33 (2003); Schnaar,R.L. et al. , Ann. N. Y. Acad. Sci. 845, 92-105 
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(1998); Spagnol,G. et al. , J. Neurosci. Res. 24 (2), 137-142 (1989); 
Sato, S. et al., Biochem. Biophys. Res. Commun. 163 (3), 1473-1480 (1989); 
Attia.J. et al. , Clin. Chem. 35 (5), 717-720 (1989); Quarles, R. H. , Crit 
Rev Neurobiol 5 (1), 1-28 (1989); Barton, D. E. et al. , Genomics 1 (2), 
107-112 (1987); McKerracher L et al. (1994) Identification of myelin- 
associated glycoprotein as a major myel in-derived inhibitor of neurite 
growth. Neuron 13:805-811; Mukhopadhay G et al. (1994) A novel role for 
myelin associated glycoprotein as an inhibitor of axonal regeneration. 
Neuron 13:757-767; Tang S et al. (1997) Soluble myel in-associated 
glycoprotein (MAG) found in vivo inhibits axonal regeneration. Mol Cell 
Neurosci 9:333-346, N0G0& £tmG<D*li<D^^#:T'&5Nogo receptor (Nogo- 
66 receptor) (ACCESSION NM_023004 (NP_075380, Q9BZR6) , Josephson, A. , et 
al. , J. Comp. Neurol. 453 (3), 292-304 (2002); Wang, K. C. , et al. , Nature 
420 (6911), 74-78 (2002); Wang,K.C. et al. , Nature 417 (6892), 941-944 
(2002); Fournier.A.E. et al. , Nature 409 (6818), 341-346 (2001); 
Dunham, I., et al. , Nature 402 (6761), 489-495 (1999); Strausberg, R. L. et 
al., Proc. Natl. Acad. Sci. U.S.A. 99 (26), 16899-16903 (2002); 
GrandPre.T. et al. , Nature 417 (6888), 547-551 (2002); Liu,B.P. et al. , 
Science 297 (5584), 1190-1193 (2002); Woolf , C. J. and Bloechlinger, S. , 
Science 297 (5584), 1132-1134 (2002); Ng.C.E. and Tang.B.L., J. Neurosci. 
Res. 67 (5), 559-565 (2002)) , **#*fciaWffiSrXtfi-= V Ko>T f->Mt 
l/Dft/^y (CSPG) t£¥<D?V TmVWMl&tt-^ h D *X (Rudge JS, 
Silver J (1990) Inhibition of neurite outgrowth on astroglial scars in 
vitro. J Neurosci 10:3594-3603; McKeon RJ, et al. (1999) The chondroitin 
sulfate proteoglycans neurocan and phosphacan are expressed by reactive 
astrocytes in the chronic CNS glial scar. J Neurosci 19:10778-10788; 
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Smith-Thomas LC et al. (1995) Increased axon regeneration in astrocytes 
grown in the presence of proteoglycan synthesis inhibitors. J Cell Sci 
108:1307-1315; Davies SJA, et al. (1997) Regeneration of adult axons in 
white matter tracts of the central nervous system. Nature 390:680-683; 
Fidler PS et al. (1999) Comparing astrocytic cell lines that are 
inhibitory or permissive for axon growth: the major axon-inhibitory 
proteoglycan is NG2. J Neurosci 19:8778-8788) , 4#}CNG2 (Levine JM et al. 
(1993) Development and differentiation of glial precursor cells in the 
rat cerebellum. Glia 7:307-321 ) , neurocan (Asher RA et al. (2000) 
Neurocan is upregulated in injured brain and in cytokine-treated 
astrocytes. J Neurosci 20:2427-2438; Haas CA et al. (1999) Entorhinal 
cortex lesion in adult rats induces the expression of the neuronal 
chondroitin sulfate proteoglycan neurocan in reactive astrocytes. J 
Neurosci 19:9953-9963) , phosphacan (McKeon RJ et al. (1999) The 
chondroitin sulfate proteoglycans neurocan and phosphacan are expressed 
by reactive astrocytes in the chronic CNS glial scar. J Neurosci 
19:10778-10788) , versican ( Morven C et al. , Cell Tissue Res (2001) 
305:267-273) ft if td^l" £ ftfr h ^TfflTfc £ (Genbank Ac. Nos. NMJ)21948 
(protein NP_068767), NM_004386 (protein NP_004377)) ( McKerracher L and 
Ellezam B. (2002) Putting the brakes on regeneration. Science 296, 1819- 
20; McKerracher L and Winton MJ (2002) Nogo on the go. Neuron 36, 345-8) 

o 



WO 03/102183 



27 



PCT/JP03/07005 



tc<?*-. m&j&wmwm&*fti-zik&®t(Dffim&m7£i-zzbtx*% 

2>„ !4^iiS$r{J£iii"'5E-7-i:L"Cfi % glial cell-derived neurotrophic 
factor (GDNF) S £ t 5 0 

* -f /u* fcSH- 5 ^#KW««tl«#t"tf Mfc t> I&9P $ fix v * 5 n 1 3&s*p ti 

^tt-fb^ixS £: WfrftTl^ Interferon regulatory factor 3 (IRF-3 : Lin, R. 



WO 03/102183 



28 



PCT/JP03/07005 



et al. , Mol. Cell. Biol. 18(5) 2986-2996 (1998); Heylbroeck, C. et al. , 
J. Virol. 74(8) 3781-3792 (2000), Genbank Ac. No. NMJW1571 (protein 
NP_001562)) St/double-stranded RNA-activated protein kinase (PKR : Der, 
S.D. & Lau, A.S. Proc. Natl. Acad. Sci. U.S.A. 92, 8841-8845 (1995); 
Dejucq, N. et al. , J. Cell. Biol. 139(4) 865-873 (1997), Genbank Ac. No. 
AH008429 (protein AAF13156)) fCftttftt'fc!), ^©TilEWte^H^SrStt^ 
LInterferon (IFN) ^0)^^%^ 6 a intrabodyW £ 9 &&Bfl£f*|T- 

SRTtett^&S. H^{-> PKR^)antisense^^mLPKRStt^»tfc»^4B 
V N T(2, 4>&< thin vitro U-<>'W"Croencephalomyocarditis virusGOjf 
^^4C5: £j^£*LTV*5 (Yeung, M.C. et al. , Proc. Natl. Acad. Sci. 
U.S. A. 96(21) 11860-11865 (1999)) 0 Toll-like receptor (TLR) 77^ 

U— <D<p(D, TLR-3#double-stranded RNA&fgSR LT £ 4 AsX&Pt*\Z £. 5 
S£^tb1~5 £ bfrTF&tlXlS <Q (Alexopoulou, L. et al. , Nature 413, 732- 
738 (2001)) , TLR-4 t> respiratory syncytial virusii&lCj; 5 
0 TV* 3 (Haynes, L.M. et al. , J. Virol. 75(22) 10730-10737 

(2001)) 0 £ ft b TLR-3^ V Mi TLR-4 (TLR-3 : Genbank Ac. No. NM.003265 
(protein NP_003256) ; TLP-4: Genbank Ac. No. AH009665 (protein AAF89753)) 

tc*f-r -5 yfamtt t> /w* ^ * - k £ s nm^m^-^-r z> -esmm* h z> . 
nrnzmt Ltcmfci&B*<D&mx&?> e mmo^mt\mLx^(ox ok* 

xA-^^lll £ *lTV> -5 (Schwartz, R.H. et al. , Cold Spring Harb. Symp. 
Quant. Biol. 2, 605-610 (1989)) „ W±MV>lWffo<Dfem\:\ZmUf&$L®W 

(tcrk vm, Rvmm&&iAWMc)\z&*i-zi/y-rMzi)uz-x, r©-> 
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ff-f/V-Qfo&^^-r 4 U7f }) — i/if-t/V (co-stimulatory signal ; ffitylMW 

#J&#£tfc«5#5o T*IB»&±OttM$CH^<t LTCD28 (Ac. No. J02988 
(protein AAA60581), AF222341 (AAF33792), AF222342 (AAF33793), AF222343 
(AAF33794)) ifi I^S £ tlX& 9 , ffiJWti§ji**IBte±©CD8<> (Ac. No. NM_005191 
(NP_005182)) , CD86 (Ac. No. U04343 (AAB03814), NM_006889 (NP_008820)) t 

ffiEftMB-r * zticxv KRfr h vmmzmmtsit, il-2& «t u rmm 

SrM(CStt{t:t'5o — CTLA-4 (cytotoxic T lymphocyte antigen 4: CD152) 

(Ac. No. L15006, (AAB59385)) {2CD28 1 *il<£> ]) 13> K (CD80, CD86) (3li$& 
fPttT'^^U, T *■ US £»*iJ1- 5 (Walunas, T.L. et al. , 

Immunityl(5) 405-413 (1994)) . V K t LTPD-1L, *5«fclP£ 

CD ft PD-l h tiX l/ 1 " 5 (PD-l: Genbank Ac. No. U64863 (protein 
AAC51773), PD-1L: AF233516 (proein AAG18508; *0^HB#(C*5 V^T fi £ tl h £ 
PD-l t & Us "f -5)) (Finger, L. R. et al. , Gene 197, 177-187 (1997); 
Freeman, G.J. et al. , J. Exp. Med. 192, 1027-1034 (2000) ) 0 Site, TM±tf> 
Lymphocyte Function-associated Antigen-1 (LFA-1) ( Ac. No. Y00057 
(CAA68266)) lij7Li£8§^#fflS&±£> Inter Cellular Adhesion Molecule-1 (ICAM-1 
: CD54) (Ac. No. J03132 (AAA52709), X06990 (CAA30051)) £ U WlWZ. 
ffi&)mmzMt><DX^Z>knt>tlX^5 0 Vk±<7>m.&frt>s CD28£&ftiJ-r3#C# 
XrJ^CTLA-^Ofl&tttBimici-Sgi^Jt^, *5 itf/^fcttLFA-l t ICAII-lM©JBf^ 
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CD28©ig'g'*ia*1- 5ttCD28jft#:S:fUffi LfcS** (Yu, X. Z. et al., J. 
Immunol. 164(9) 4564-4568 (2000); Laskowski, LA. et al. , J. Am. Soc. 
Nephrol. 13(2) 519-527 (2002)) , |ia»ffitt<k}^LX»$J^l:iit5 
CTLA-4*0>k0>£IgGl FctCjg^LfcSe (CTLA4-Ig) Srfljffl Lfc»* (Pearson, 
T. C. et al. , Transplantation 57(12) 1701-1706 (1994; Blazzer, B. R. et 
al., Blood 85(9) 2607-2618 (1995); Hakim, F. T. et al. , J. Immunol. 155(4) 
1757-1766 (1995); Gainer, A. L. et al. , Transplantation 63(7) 1017-1021 
(1997) ; Kirk, A. D. et al. , Proc. Natl. Acad. Sci. U. S. A. 94 (16) 8789-8794 
(1997); Comoli, P. et al. , Bone Marrow Transplant 27(12) 1263-1273 
(2001)), IJA-ltICAy-lWOi(*.^*ia*i-5tn[#Srf«JffiLfcSfc* (Heagy, W. et 
al., Transplantation 37(5) 520-523 (1984); Fischer, A. et al. , Blood 
77(2) 249-256 (1991); Guerette, B. et al. , J. Immunol. 159(5) 2522-2531 
(1997); Nicolls, M.R. et al. , J Immunol. 164(7) 3627-3634 (2000); Poston, 
R. S. et al. , Transplantation 69(10) 2005-2013 (2000); Morikawa, M. et 
al., Transplantation 71(11) 1616-1621 (2001); Da Silva, M. et al. , J. 
Urol. 166(5) 1915-1919 (2001)) ftX^Z> 0 Hfctt* CD2843 

xtfcTiMkmmm • mm^^mu^^hv m^mm^titz inducible 

costimulator ( IC0S : Wallin, J.J. et al. , J. Immunol. 167(1) 132-139 
(2001); Sperling, A. I. & Bluestone, J. A. Nat. Immunol. 2(7) 573-574 
(2001); Ozkaynak, E. et al. , Nat. Immunol. 2(7) 591-596 (2001); Ac. No. 
AJ277832 (CAC06612)) lCoV^tlBI«0*Wi$n-C*3»), ffilCOSffifrCO&j 
*J& s flfcB £ tlX ^ 5 (Ogawa, S. et al. , J. Immunol. 167(10) 5741-5748 
(2001); Guo, L. et al. , Transplantation 73(7) 1027-1032 (2002)) 0 $ 4 
*-^*-&5fiJE LttmK&^Xtn&tfh 9 . Bi&g§^*t<af5KCTLA4-Ig3tfc 
TMWLTt/ *?4fr*'<9 9— WJfcffl&Wft&ftTV^ (Pearson, T.C. et 
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al. , Transplantation 57(12) 1701-1706 (1994); Li, T.S. et al. , 
Transplantation 72(12) 1983-1985 (2001)) 0 

Sr^ftLfcrx/^^^^^-S:, SUO^— (lacZ) £f£«cLfc 

^ft$n^-<!:^^n-CV>5 (Ali, R.R. et al., Gene Ther. 5(11) 1561- 
1565 (1998); Ideguchi, M. et al. , Neuroscience 95(1) 217-226 (2000); 
Uchida, T. et al. , Brain Res. 898(2) 272-280 (2001)) „ Z<D%Xi$V$.— , 
CTLA4-IgJte^-SrffiV>Ti3 9 , ^-#Htfc : y-tt»J<Z>'<* * •^Lfc^^ 
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«Mfc (mtf£**rffc©£B&) kk#u &-5-B:&£ioo£ bfc«F©ft#*m^ 

3^©^4£ 5. 3^x^f 5^7 hV-'sy-rfr 

<D*S>f1r)\>%=i-\Z$rtZ>fflfct UTfi±IELfcCD28, CD80, CD86, LFA-1, ICAM-1 
(CD54) % £fcf± ICOS fc£K:#^5ffi#£ffl^3::£#-C£S. 

195 ^ - ( M X it ¥ 1^ A ) J *3 «t TJ 5 / * f± r Current Protocols in 
Immunology, Volume U (John Wiley & Sons, Inc.) J ©SEtfeW£oTf|2§!!-f"5 

5 y miWZMVt U SASH'S;: £iSpnjg"T?*>5 

-f-lCi 9 £aS"T?t5. CTLA4* fete *©»?#£ Lttt, CTLA4© 
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CD80/CD86|S'fr<FMfc&'£^ CD80fc «t Wt. fcttCD86 1 Jg-£ LTCD28 1 <0tB2ftM8 

* a»« # y k -e *>*i tf0f a© # y ^ ^ k * ffl v ^ 5 c as -c t s 38* , 
\a-z>m&&** tzn y >mmm±m^^ (pbs) fcar fc-rs 

?Hr>*jS) ^^tti<, fc5V^i#io^7li (!>>T/^saSfS:= I 
^^fCt,, !>>f^RNPS:W#^-t-5ri:*sx-#5 0 ^ 
**-©^J&»$£»i«>5K:tt:, if* t< ttJK^x^ ^«Sr^c$*5. RNA3c 

jih:, jn&ovjfrx?/ J^tmm^z' y-y-ia?ij<b5' hW5HEW©5idi» 

fcfctett* flfctfte^HJfcSMfcfc LTT7 RNA^y ^ ?-i?lB«EyiJ£fiJffl U 
RNA#y * 7— t?fc*MSrt^*63lStfftfiJ:V\, te¥£fe©3* tf&fM#-r.&lCWu 

MTum^-mvom' e bi^m y a * = - k **t*s$ > tf-y-* 

^AfcJ;9jE?»lC3'i«as«I0ai$ix5J:5W5Ci:as-C#5 (Hasan, M. K. et 

al. , J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, EMBO J. 
16: 578-587 RXf Yu, D. et al. , 1997, Genes Cells 2: 457-466) e 

m*.tif>\>%fc&**G-pZ®.fr&Z-±yy'{ •M^*^**— 1±, Hasan, M. 
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K. et al., J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, 
EMBO J. 16: 578-587 RXf Yu, D. et al. , 1997, Genes Cells 2: 457-4660IE 

, 25ng// 1 m±CD^-eS^»)^){cm-07 p 7^5: K£fllB-C# 3 
U\ U1T, NotI^SrfiJfflL"C^>f^y/ARHA«r = — Ki-5DNAlc^*3t^ 
: 7 :; Sr#A1--5#^^^Jt-io-C^0Ji--5o BttfcrScDNA^KRlGWaibtlB 
«ttffi#-£**L5#£tt, »fi»*«I**«A«fe«;if4rffl^T» =- KILT'S 
/»EWt*fl2$**V^J: pCM^^^fL, NotIlBJ{iS:^«>»*U-C*3< 

00/7 -f tt^fcNotlflJffiSrfWP L"C*5 < let 9, itifs^nfc^fK" 

9 IZ 6 t^fgic^P^fciCO^S^^D L, $ M-^3' ttfcBffiOcDNA 
OB^aK >-ATGrt> h Z. fl &T0RF©^25&gfB £ ©E?iJ fcttflP L fcTgflB £ 1" 
ft«©*aSttG*fcJ4Cfc*S J: 5 ^»0fSOcDNAA*?>#?l25ifiSS:a^U-C7 

<J /^^{RiJ-a-^DNAE^JtiS' «d> fett*© 2 Ul±tf>* * ^^"^ K (#* t < tt 
GCG33 «tt^*ifONotIB»»{fc*3l5©E?iJ^**l*V^4*l*x L< 
fiACTT) Sr»ftU *©3'fllIfcNotlB«l»ffi:gcggccgcS:f+iDb, $ b\Z%<D3' ffl 
(^ft$<SrPifi1-5fcfe(D#A^)i-©^-!; =?DNA^mDi~5 0 rtf^y =*DNA©*$ 
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tC^5«t ? tttX»*Ktt-r5 (l^fr*** r6©/V-/U (rule of six) J ; 
Kolakofski, D. et al. , J. Virol. 72:891-899, 1998; Calain, P. and Roux, 
L, J. Virol. 67:4822-4830, 1993; Calain, P. and Roux, L. , J. Virol. 67: 
4822-4830, 1993) „ -r— jCE-I-SBM*r(+JPi"S*&K»±» J^Airtt 

CTTTCACCCT-3' : 1) , lE?iJ<0tB*t0BBy!k L < fi5' -AAG-3\ E 

E#l©ft*MBE?l #JS b< l25'-TTTTTCTTACTACGG-3' <E#1## : 2) , $bt- 

J&DNA<Z>3' ©5f;ffi£-f5 0 

PCRtt, Taqtf U ^ 7— £ £fcf«Oft&cDDNA# U * 9— SrfflV^ii»©*&* 
JB^Swti&S-CtS. itBL^BttWr^ttNotl-e^kUfc^, pBluescript^tf):/ 
7*^ #£ftfcPCRjtt)^&2gE?'J£i^-^ 

^Jt^NotlTi^fctlU y/AcDNA$r£tf:/7*5 KONotlgBf&fc^p — — V? 

tXffim-tZ Z t ^T*# 5 (Yu, D. et al. , Genes Cells 2: 457-466, 1997; 
Hasan, M. K. et al. , J. Gen. Virol. 78: 2813-2820, 1997) „ Mz.t£s NotlSU 
mMGLZfi-fZlSbptDX^— Sa^lJ (5' - (G) -CGGCCGCAGATCTTCACG-3' ) (SE?"J 
#-§•: 3) <£\ * P-^^^Stl/fc-fe^-f Vt^VJ -^cDNA ( P SeV(+)) <D !) 

- y—mm t n§ a «<dorf £ <d m mni a l , r /w * iiTifc ^^^otvwa 

0 (antigenomic strand) ft £<Z> S 9 #1f <Y AMSr^tfT'T - * 5 K 

pSeV18 + b(+) £#5 (Hasan, M. K. et al. , 1997, J. General Virology 78: 
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2813-2820) o P SeV18 + b(+)^NotlM{C^^3t^^«if>T-^^At, ffim<Dft*fe 
Z<D£o IZLXftM Ltcm&&z.s< 7^V^^©^/ J*RNA£ n - Kf S 

9 9 — <DWk<D*.)b<D^ *56^©^^^ — ARNA£=<- K-fSDMA 

^0*$$:iflJffi L tft 5 w H^T't 5 (W097/16539; W097/16538; Durbin, A. 
P. et al., 1997, Virology 235: 323-332; Whelan, S. P. et al. , 1995, Proc. 
Natl. Acad. Sci. USA 92: 8388-8392; Schnell. M. J. et al. , 1994, EMBO J. 
13: 4195-4203; Radecke, F. et al. , 1995, EMBO J. 14: 5773-5784; Lawson, 
N. D. et al., Proc. Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D. et 
al. , 1995, EMBO J. 14: 6087-6094; Kato, A. et al. , 1996, Genes Cells l: 
569-579; Baron, M. D. and Barrett, T. , 1997, J. Virol. 71: 1265-1271; 
Bridgen, A. and Elliott, R. M. , 1996, Proc. Natl. Acad. Sci. USA 93: 
15400-15404) o itLfeO^feJCtO, s<7 4 1^7 fr^f. 7M§ttP ftifc * fVt' 

^^-DNA^C^V^-C, Fitted HNSfc^, id £W£tim&fc : f-*fK&£ J &1Z® 

Mctotote^mtts (a) y*7%9y 9 arna (*#t>t:7Wa) * 
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at^Hfit'g?H5m (b) ttSBBIS^fctt^O^i^^tt^/ARNA 
Sr*tp«^frSrEUR1-Sie, tci DtSit-fSC «te¥©fcfcK, V 

-fr, T7 RNA #y ^7— ^tC«J:!)RNAjCte^$*5o 7*P^e-*- 1 UTtt, T7# 
DNA^bO^y ARNAOft^j©|E^tCi6M|/ < CT7 RNA# V / ? — if t$<DB%fc, Z. 

#5^9 tcm^iiAx-cfet , frxnmj&mcmmzmm-r z> z tizzy w& 

<< /v* s If ©fl«&K:*5 v >t % £ fc 14 *> 5 7^y^;^^ 
ARNA*«ai-5DNASrjNBI&rtfcJ»Ai-5*fetcMc, J: 

£^Xffii\&}izMftZ*mft}ftf&Z 0 
®b LTI4 N S^<^ h7^7i^Va ^^fljffl-e#5. 0!J;t{4\ DOTMA ( 
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Roche) % Superfect (QIAGEN #301305) , DOTAP, DOPE, DOSPER (Roche #1811169 

?i/3 ymffimifbiris z<n%mz£^xmfaft^\<?tzDM\*n'k'bmmy& 

£1nZ>1>K &Pi\Zi>-t&t£m<DDlihtfAZZ b&ftbtlT^Z (Graham, F. L. 
and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and Silverstein, 
S., 1977, Cell 11: 223) 0 Chen*5 £ tfOkayamafi h 7 fX7 7—&B<D&Mfc% 
t*WU 1) ®1&k&itmV0<D>( y**.^—. ya^&ft* 2~4% C0 2 % 35t, 15 
~24B#ffl, 2) miAn&mVt£ v )mft<Dt>0&fe&i>*#i<, 3) itMMW *P (DdMWt 
Bt& 20-30 vg/mKDkZ MM &*t»JflS*&ftS LTV** (Chen, C. and 

Okayama, H. , 1987, Mol. Cell. Biol. 7: 2745) „ ®(D%m$. — jfiftfch9>' 
^7i^'>3y|;lLt^5. fiDEAE-r>* h7V (Sigma #D-9885 M.W. 

sxio 5 ) aa^gffa©DNA»aifcTw»L, h7^7x^-> 3 ^*ff5*** j 

SriKASfefefc^oo^-^jSrAD^SiifCtS (Calos, M. P., 1983, Proc. 
Natl. Acad. Sci. USA 80: 3015) 0 ®©#ifett*&£?Lifc£ mftlZJjfeX\ ftB 

Afctt, h7^^7i^i/3V^l!)5lLt^5. $fiil-fi Superfect 
Transfection Ragent (QIAGEN, Cat No. 301305) , t.tz\it DOSPER Liposomal 
Transfection Reagent (Roche, Cat No. 1811169) iSfflV^ P>H5* S » 
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247^ b 6 (O-fyXf-yffl — h t. 1t \t 100mm-< h V ML^X\ 10% ? *S 
J^i«ifil^(FCS)*Jj:TO^#I® (100 units/ml -<-i/V MJ*5 <£tfl00;i g/ml *h 
^FW isy) ZS&M'P&mtgM (MEM) *fflV^Ti^/^TOA*»llla^*LLC-MK2 
Sr«fJl0O%3>7/U3iy M£fc5*""Ci(HlU Wfcfi lyg/ml psoralen (V7 
#£T UVM&S£20#&ST'*?£teLfc, T7 RNAtK V y 7—H *&&t 
Sll^tP ? v"=7 17 4 ;l^^vTF7-3 (Fuerst, T. R. et al. , Proc. Natl. Acad. 
Sci. USA 83 : 8122-8126,1986, Kato, A. et al. , Genes Cells l: 569-579, 
1996) £2 PFU/M 5 o y 7 ^^©^4*5 ilWVfig^RlttMSI 
«E-r5i^AS-etSo 2-60 /xg, £9&£L<ti3~20Mg<£>*fi&;i 

7^^{-f^ffl-T5'>^^^^eK^I§^-r-57 c 7^^ K (0.5-24 Mg^pGEM-N, 
0. 25~12Mg^pGEM-P, 33 J: tfO. 5~24m g^pGEM-L) (Kato, A. et al. , Genes 
Cells l: 569-579, 1996) t #(CSuperf ect (QIAGENtt) SrfflV^ !) tfy^ v^a 

-<D*J±fi 2 : 1 : 2 ifSCi^K, ^^5Kitt, 0ll*.fil~4jzg0> 
pGEM-N, 0.5~2/zg(DpGEM-P, *5«fcttt~4jz gOpGEM-LMT'^flS-f 6o 

h7^7x^i/ 3 ^&fTofclBIIS»i» 0TM(C<i;<9 100 y g/ml <7?y 77^tVy 
(Sigma) StJ^hv'VTyfcVv'K (AraC) N £ <9 & £ L < (440 n g/mltf)^ h > 
y77tV'>K (AraC) (Sigma) ©^^tflfem^^MEMT*^ U 

teUfflOfaM^fcRJtl-a (Kato, A. et al. , 1996, Genes Cells l: 569-579 
^7i^i/ 3 yU^m. *£«±»£H]llXU LLC-MK2»<Dig# 
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%XZZ> e DOTMA (Roche) , Superfect (QIAGEN #301305) » DOTAP, 

DOPE, D0SPER (Roche #1811169) ttk'&mtf <btl3„ x-ls h* y-^X'OftM* 
BSCfcfe, ^DD^^JlDtSrHt'tS (Calos, M. P., 1983, Proc. Natl. 
Acad. Sci. USA 80: 3015) 0 fflPtf>gA£intcWil&Xlt, m>frb<DV'{ JUXi&fc 

;isXvm-3ft%£\zVii£ : -f5>ZktfX'Z?> 0 011*. tf 3 \s\£k±.my 

0 #b^fc-<^^-«-80t:T^#-r§C<b^t:#5o ^^n-yseKSr^- 
Kf -5 Jtfi^- *r L fc£M jig * J5fc * v * £ -T ^ * * - £ fftftjft £ -It 5 d J* 
, ^>-<D-7 B geK^|gmi-'5LLC-MK2*fBJiailr h7^7x^i/3V|Ctfflf5 

LLC-MM^M Lrit*-r5 C £ l£ J: ot^ftl /U*-^ ?-$:i%mirZ> 
ZkhXZZ mB^m^ WOOO/70055 &£Xf W000/70070#BS) 0 

\ElU£htcV<{ ^XOMlt, ^RtfCIU (Cell-Infected Unit) fflfe-£tci$m 
jk^^*Stt(HA) (Dmfe-fZ ^ t (C J; 19 &£-T 5 £ £ 5 (WOOO/70070; 

Kato, A. et al. , 1996, Genes Cells l: 569-579; Yonemitsu, Y. & Kaneda, 
Y. , Heraaggulutinating virus of Japan-liposome-mediated gene delivery to 
vascular cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. 
Method in Molecular Medicine: Humana Press: pp. 295-306, 1999) 0 $.tc* 

gfp (m&mytmsm tek'n^-x-m&T&mmisiz^? *-K^xti. 

(Mz-lfGFP-CIVtLX) o ZO&jizLXmfel-tztimi*. ClUilH^ 
(C$5 ZbfrX'ZZ (WOOO/70070) 0 
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rims. rtLp>©ttiaicaa*3i^o-yaefis:«a 

HblB, (1993), rttftft^WateO^JBaW^n ha-yHII, $H : #&*IMS£«*i fe 
j , pp. 153-172) o Attttfctt, 0H;itfx Sfflf?P«r«**fcAtL9 

-12 BW 37~38 c C"Ctp^ fc&J**$*S. ^W/W^^^-Sr«IWB^»a 

;V\ , pp. 68-73, (1995)) „ 

J: 0 Kft tf s T*# 5 (SHM*W#* W000/70055 *3 J: 15 W000/70070#H8) 0 

-fe^y^^-T/^^ (SeV) ^S^V^cDNA, P SeV18 + b(+) (Hasan, M. K. et al 
., 1997, J. General Virology 78: 2813-2820) ( r p SeV18 + b(+)j \% r p SeV18 + 
J HV^) OcDNA=SrS P hI/K P nIT*?mkL-r7 7^^^Kl4673b P )t:lHll|XL, pUC 
18£^p--^LT:7'7*S KpUC18/KSii"5o fl&fc* Z.V> 
pUC18/KS±-0*?5. F&te*<DXmit^ ?CR-y4 ?-*sa ^%m<Dmfr&t>itVft 
V\ fegb LTFit'K^ORF (ATG-TGA=1698bp) £B&l^T#l;if:£atgcatgccggcag 
atga 4) T?jg»L, F fc£**£S!SeV*V AcDNA (pSeV18 + /AF) 

6„ PCR(i> FOiSEfctt [forward: 5' -gttgagtactgcaagagc/K?iJ#-§- 
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: 5, reverse: 5' -tttgccggcatgcatgtttcccaaggggagagttttgcaacc / /|E? l J#-§" : 
6] , Fitfe^cPT^Kte [forward: 5' -atgcatgccggcagatga/IE^J*^- : 7, re 
verse: 5' -tgggtgaatgagagaatcagc/IE?iJ#-§- : 8] <D^y4 ^— 2t£ffiV^cPCR 
Og^£EcoT22ITi$l£-r5o ZOXoiZ'&btiltzfyXS. K£Sacl£SalI-?« 
LX. Fitfe^ti^^-^tfWcD^ (4931bp) ^(eUlX LTpUClS}^ 
y^U pUC18/dFSS£i-5 0 rOpUC18/dFSS£DraniT-$HtLT, »f^SrlHliRL 
-CpSeV18 + C7)Fjte^^tP^^DraIII»fjt^a^^^, 7^y-V3yU^ 
K P SeV18VAF 

^•^Jl^fi, ^iJ^{fpUC18/dFSSOFite^^^i(Cfo^^JPS^m Nsil *5 
£tf NgoMIV M(iffA-r?>o ZOtcftia*. MZ-lfft&i&m^mftZ. Nsil- 
tailed^ "7 ■< *5 <fc tWgoMIV-tai led7°7 4 Xmifc-fiUt £ V \ 
<2> SeV-F®eSr9|a)[38^i-S^w^-ittiia©f^3K 

-t?>-y^ ^^©Fae^ (sev-F) *%$L-tzcre/ioxpmm%±%&-77x : z 

K(DS^(iSeV-Fite^^PCRt'iiii'I U Cre DNA y a ^ If £ f£ <t •? m&=f-Wfo 
*m^%&£frZ£0\znt+£frtl-77X$ KpCALNdlw (Arai, T. et al. , J. 
Virology 72, 1998, plll5-1121) <D^-^— h SwalfflMSfcMlfA U 
5 KpCALNdLw/FSrfll^-rSo 

Fae^fcf* v j j* frb mPk v << z nm-r s fc * » sev-Fg &*m$L-t 
z>^/w*-mmm*m&tz>o m&n* Mz.mev<Dmmz&<m^hinx^z>y- 

A<%m&*ifflJfo&UJC-m2mffo&%l<^Z. t&X%Z> 0 LLC-MK2M«, 10%O«i 
^3Lfc^iMfc^>raM(FBSh ^i/y ^G^y 50^/ml, ^Jltf 
* M^h^^f S/:/ 50 m g/ml£r$s2)0 Lfc.MEM'CST'C^ 5% C0 2 fi£*-f 5 0 SeV-F 

afi*sfcfiWJ&«*tt&#r3fc«>, c re way ^yk't-fiaoFiw 

fc*WS8MS3l£*i3 J: 5 £KtrS*ifc±E:^7* 5 KpCALNdLw/F£, y ^KJ/w 
v-l7A?£ (mammalian transfection kit (Strata gene) ) iZ-XV. ffifttfDZfv h = 
— /H^oTLLC-MK2WI&H:a^?^ASr(T 5. 
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/7^$ KpCALNdLw/F£i£A^ 10mlO10% FBS£#trMEMigil6£T, 37*C<D 5 % 

co 2 -otr^-t-tpT^mmtgmi-z. 24^mm^m^t:n^L, lomimm 

\Z.mW&, lOcm^-^ — I/5#c£fflV\ 5ml 1#\ 2ml 2#\ 0.2ml 2ft(Cf££\ G418 
(GIBCO-BRL) £l200;z g/ral£^mOml<ftlO%FBS£^tfMEMJgi&l£Tig*£m\ 2 

mmcX. >3^Wt-C#/cG418(C»ttlr^-r»«^ o-=y ^ !) >^£J3^TIh] 
4X1-5o HHDlLfc#^ n-^filOcmTV- hf=y7^y Ml^Stfte^ 

T^rJ >M/V*AxCANCre£?rjf (Saito et al. , Nucl. Acids Res. 

23: 3816-3821 (1995); Aral, T. et al. , J. Virol 72,1115-1121 (1998)) 
■JfllX-tf moi=3 X-mmtSltXftOo 
<3> Fil^^^SeV^-r;V^(D^^t>*ti^ 

±15 pSeV187AF (DKMmfc^tfWAZtitzyyX^ K^«T©,t9iat 
LLC-MK2MIC F7>^7i^ 5/ a ^ih^o LLC-MK2 M£5X 10 6 cells/dish "C 
lOOmmOv'-*"- W£}i< 0 T7 RNA# U ^ 7— if £ 9 $V ARNAO|c¥Srtt^-1i-^ 
*BM#24B#Pfl&, y^l^V (psoralen) ifjfifiMJI (365nm) "0 
20 #|RM!yiLfcT7 RNAJKy^7— 1**36911-3 S> ^¥-r^YV9*S=-Tt?4)\< 
7* (PLWUV-VacT7 : Fuerst, T.R. et al. , Proc. Natl. Acad. Sci. USA 83, 
8122-8126 (1986)) £MOI zmgLXMUX 1 B#P a M&£-£5 0 V t's—TV'i fr* 
^©MiHiWl^tt, W*.tfl5!7y h/VV^Sr5**SS^B$tbfc UV Stratalinker 
2400 (7J * p ;/#-5§- 400676 (100V), Xh7?i?— La Jolla, CA, USA) £ 

7*5 h\ isiut/v ^ ^ y ^/M©^tim P, U F, &J;t>*HNMefC£ 

%m-z>%i^L77*^ h f m^^ ] j^y^^^3^nmtm^xz\<Dmm^hyy 
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: 2 : 1 : 2 : 2 : 2 t"f -5 CI <t S. \2»g(D>f S &Wk*%.m-Z>7 

K, ftmz.K U fcitf F^7^WSeSfSr3BS-f*S3B^7^5 K ( 
pGEM/NP, pGEM/P, pGEM/L&tfpGEM/F-HN; WO00/70070, Kato, A. et al. , Genes 
Cells 1, 569-579 (1996)) ^tl^ ft 12 jag, 4/zg, 2/ig, 4/x g&lM/i g/ 
disherit h7V^7x^ h1-S 0 ftl$mi&£fK ifi«^-a^^VNMEMT'«^2 
IHSfe#L N 40£tg/mLtf> Cytosine /3 -D-arabinofuranoside (AraC : Sigma, 
St. Louis, MO) STJ ? 7.5Mg/mL^Trypsin (Gibco-BRL, Rockville, MD) Sr^trMEM 
t^*-r-5o wtL^O^SS$rHlJ|XL, h£0ptiMEM (10 7 

cells/ml ) o # & & M & 3 1b\ Ok 9 t& L X lipofection reagent DOSPER 
(Boehringer mannheim) i L (10 6 cells/25M 1 DOSPER) M"?15#fcfc1I bfc 

IB-c^ o y ^ LfcF*a^/i//<-ilil&i: h5y^7x^^3y ( 

10 6 cells /well 12-well-plate ) L, jfo. ft & ■£ * ft V * MEM (40jug/ml AraC, 
7.5 M g/ml hy^»Sr^tf)"e«*b, ±.ffi*®%L-fZ> 0 FSkftOfeB*. WZ. 

tfw&tzmmtei-zxm Litt-f** i>. zntmm<Dj>mxmmTz> - £ 

£ ^ y y A±T*^a L"CV N <5 !7 -Y ^JtfiWaft 5 2 H£ fetter tlJ£l±tf> 
Jt-<y y AIM* Xtf/h* < ft 9 f-^ Xtf>;*:# V\^3fc«£^£&*H-5 r £ dST-# 
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5o t4/vxmfc*<0%fr\z£QHMm*%^Ztit><D$4/ux\*m&H 
#OL«RTIE««^tpjKy K£=- K1-*/<? 5 y y -M/v^y 

^ip=3ry hsra^-rs. ztitb<Dm&yoi$£Tf*y tamtam z&zzt 

**W©*feic:«tn«f, frxs<??-te, lX10 5 CIU/mL 

EJl±, #*L<f4 1X10 6 CIU/mL^±, J:t)#*L<tt 5X 10 6 ClU/mUU:, <fc 5 
»*-L < fi 1 X 10 7 CIU/mL^±, £ <9 L < it 5 X 10 7 CIU/mL^±, J: <0 L 
<{i 1X10 8 CIU/mL£Lk, =t!9$f^L<« 5X10 8 CIU/mL^i^ffiT'^/l^M 

*fc«tU 5 tetC|S«0*ife^i"3ill3t-r5wi:^T?#S (Kiyotani, K. et al. , 
Virology 177(1), 65-74 (1990); W000/70070) 0 

®i&Ltt;<y ? y y mt^*-** y -iiniwc^i^i^J; 9 »«i-r a r £ 
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2<m±.s <£ 9 » * L < ii50%^±, L < te70%J^±, «t 0 0* L < i*80% & 
Jb, $bJC»*U<tt90%^±Sr(&«>SwttJ:9fll®-r5ii:A s -e#S. ^7 

])W*7<< KG^^TVl^fflV^^fe (#^Bg62-30752^a, 
#^Bg62-33879-§-^#. *5 «t O 5 «f^BB62-30753^a) . *5<t^7^-^a^ 
t^lSfc.tU 5 /*^:^©^^^®*^*^^ (W097/32010) §^J*nr 

t&x%z> 0 

v ^&mm±m&t&* (res) * ^-ciis:*^ ttm £ -r 5 t ^ 

*Krt«J, Jfil£i*k WRrt* Hflsrt, £fc 
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#5„ &$Zi?lZ^??-mi*ft1ZL<l*mi0 s ClWmlfrbfol0"CI\J/mU <fc«3# 
£ t < ftffi 10 7 ClU/ml ^b^lO 9 ClU/ml „ ft # * L < ttlfi 1 X 10 8 ClU/ml & M 

sx io 8 cimi<Dmmft<Dmzm^±®m^m?mfc*x*&-$-f5> z t 

0 k hfcfeV^Tfil|HlSfc9 0S«t± 2X10 5 CIU~ 2X10 10 CIUiS»*L< % 

S-s-iu&te, iisi*fcttB*±^sB^*sijf^ffl©iisH-eiSjB[|5iBr^-e&*), 1 

10OngAgA»5)5O/igAg, <£ 9 L< fil/xg/kg/J^^SM g/kg<£>$iiilS~Cfo<5 £ =£1/^ 

o t hWcPto^tt, «itfl«i©iftit h£©#fiJt*fcf4S:-5-£ 
7yK t^v 5 , >f^^i:*^T©i*fLft^l^*tl5o 

HI 2 14, HIl (C^LfcFabSr^- Ki-SW^Wflllgfcffiffl Lft*» Is*? 

Y*7F-f IHT'feSo SYN80 F1~SYN80 R16*t?*NI^E3?!l## : 12~42£ Lfc e 
HI 3 ft, HI 2 Lfc^" V * u^f - KogHg^^-rHT-fcSc 
H4f4, NOGOO^ft^flcOFabat^Sr^tttfcfiftS^'f ^ (SeV18+IN-l) 

(/^/VA) feitffi»IB^:*a!^^^ (SeV18+IN-l/AF) (^*^B) 
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m 5 nm<D*fatriW(DFabmfci-z%ifcLtctemmttcwmfc*x&m'} 

4JUXfrb<DFab(D%$LZ7jk-f^-MX*hZ>o *#7V Zf^V Y p— (NC) t LT 
GFPa£*£g«cbfcteSSSeV^*-£fflV^c 0 ^fctf>2B# (d2) £fcf*4B 

# (d4) o^wnm^^-fc 

SeV<D^^^1-«T*fc-5o #&#-T?©#*»lte3H& (SeV«2B&) (DNIH- 
3T3*BJ®tf>®$($£¥K£^ Lfc (A): q-pool*^S^ h £TO , (B) : q-pool 
h £<£ffl , (0 : q-pool&S;/ V- h LSeV18+GFP£M0I=l T?d3fe 

„ (D): (C) fcPI-S«pt?GFP*3fe9IISr**-fifc^t>* (SeV«|fettlJStf>W£0> 
. (E): q-pool&LJlTV— h^^fflLSeV18+INl«rM0I=l-e^o 

H 7 (i, NIH-3T3^e«ac7)gli}Sii5S(C^-r5IN-ia^^SeV<D^ffl5:^-ril|r- 
£>5 o &$tt-Cg>jg$M*&3B$ (SeV«2Bm) ©NIH-3T3M<^«cW£ 
Alamar blue£JBV*fc$ h a ^ K y 7ftt££7C^$]£ Lfc 0 (A): q-pool*MSy 
(B): q-pool&S (l^g/cm 2 ) h (0 : q-pool&S 

(10/zg/cm 2 ) ^^h^ffl, (D): q-pool&S (30/xg/cm 2 ) 7°U-h^«ffit 
SeV18+INl $rMOI=n?JfiSte. 

0811 y y h««#fi«#a»iao^jB#jg^*»i-5(rpoolOjSttlc»-r 
5IN-iafi^*SeVOf^ffl**i-WC*>5. #&#-C©SeVJfiBfe36l$IW# (# 
£BBte60B#R|&) ©7 7 I^r^tfc. (A) q- 

pool^&ST'V— h £r^/f§ LSeV18+GFP£lxl0 5 CIU/500 p. L/wellT'^^ LfcUBflS 
o (C) q-poolfeST' I/- h^^ffi LSeV18+GFP^lxl0 5 CIU/500 ML/wellT'^L 
fciUBJISo (B) Rtf (D) tiZtl^tl (A) (0 tPS§roCFPf3t?I. (E) 

AT* (F) q-pool&g:/^— J>£&fflLSeV18+INl&lxl0 5 CIU/500 jiL/wellT?JG£fe 

^it?lt'fc5, GFPitfc^^-f 5£*t§iSeV-i^*- (SeV18+GFP : 5xl0 6 
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GFP-CIU/5 M L) sSHMiFJte j J-£5fc3»SeV'<**- (SeV18+GFP/ A F : 5xl0 6 GFP- 

ciu/5ml) fc-r^Eflics^u GFPm&vikiitztym^mmmcm&viZo 

BlOli, %-ft&5-m<D7£m&mffi (1) *^1rmX*&Z> 0 Luciferase fifc-? 
ttfl SeV ^^-T'OfiMffi : (A) 4 *-&#tt 0 LuciferaseJlfi-iFSr** 

LTl^teg^SeV^* — (SeV18+Luci) (Dltk^fJ * — £^X-T-7 

(5xlO\ 5xl0 6 , 5xl0 6 CIU/5/iL) , £4 2 BftfcS^&SQIfcSK ffiJtt&* 
^^t^XU Leciferasegttfcfl^fc (n=3) , >C * 

LuciferaseS^CO^Ib^EbtlfCo (B) &B#a?fl; 0 SeV18+Luci (5xl0 6 CIU/5 ju L 

XU LeciferasegteSri^fc (n=3) 0 
llllt 5«-£&<£>£*teWtifi (2) Sr^i-^JCfeiVH-C*)*. GFP«fc 
SeV ^^-t'Oifi : SeV18+GFP (5xl0 6 GFP-CIU/5 \i L) 
Kl«-£U GFPSe©m**^*»e>fil*W^*fSL*: (n=4) 0 (A) GFPjfcftW 
„ (B) GFP^3t3ftSO^*<b 0 I«y7 h Adobe Photoshop|CT»fe*3fe*tt 

-t _ ¥JI*«tU { 0"C&5o ^!7^*?0?^{CSeV18-K}FP/AF (5xl0 6 GFP-CIU/5 m L 
) (HUBS-*) , 2, 4, 6, 8, 28, 62B^f^ tcttfr^ 

SeV18+GFP/AF (5xl0 6 GFP-CIU/5 u L) £&4-Lfc CHH g „ Zfl^tKDlBL 

mmmzGFP%K<D%immtzm'<tc 0 oo cfp^^Ho (b> gfph#&£ 

^(CSeV18+GFP/AF (5xl0 6 GFP-CIU/5 n L) £&#U ^lfe2B^fC^^§I|^L 

tre^feL/c (c). (B) fimeofife^fc-tirSr^i", 

Butt, xft&^mzzz&gkmmfDmjE. (2) sr^-r^jt-cfcs. -7**5 
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^{CSeV18+GFP/AF (5xl0 6 GFP-CIU/5 v L) Srft-^U JS&SH&fcS^&SJI&l, 
0 1 5 tt, flraEStrtfrMr? (frfi (SYN205-13) O^j&lC&ffi Lfcoligo DNAO 

il7tt, etCD28fet^ite^^^-rSSeV-<^^- (SeV18+aCD28cst/AF- 
GFP) (PRT-PCRHiS pJArXf; J*<Dfm&7F-f^MX'lbZ 0 

01811 aCD28ite : f-£jg«1"5SeV'<**— (SeV18+ a CD28cst/ A F-GFP) 

@19lt fctCD28fcift (aCD28cst) GFPSe^JSftSeV^ * — (SeV18+ a 
CD28cst/ A F-GFP) 0)^ V X %ft$t$'& <7>GFP A (Dm^it^ir^MX h 

5„ 5xl0 6 GFP-CIU/5 /iL^!>^5^S-^ U GFP5 
Ltz a SeV18+GFP/ A Fg#H £ <Dttlfc£fTo fc 0 

H2 0lt |g|feiDffl<OCTLA4-IgSSS-^SrWfflbfc»^OSeV18+aCD28cst/A 
F-GFP^^^X5^1&^OGFP*^^^^S«{b^^-r¥*T*fc5, 5xl0 6 

gfp-ciu/5 nL&^tx&ftfc&s-u &$-mm'&Rtfiommmz-ciiA4-ig&&* 

0.5 mg/bodyT-ltiefitcg-S-U GFPaB©£ft**«a»fclPSttte*&Lfc. TO 
LfcSeV18+GFP/ AF&-5-P £ tf>ifc$fc£fTo fc„ 
12 1(1, GITj£ft&&<^fi'fk£^-f I^T-fcSo El 1 9Stf0 2 0©f3fc¥X 
Sr3EtC hAdobe Photoshop^T»fe*3tSrtttUtfc«, m&MtirV 

7 hNIH imagelC-C^^O^i^fTofCo 

(in vitro Wflfc©) o SeV18+GFP/ A Fs£ V* fiSeV18+ a CD28cst/ A F-GFP 
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[MM® l ] FabJt^J-fcflf* LfcSeV^ 

sev^?#-<Dm§mm^<Dfcm<D—Dk l-c, w^#*pi*s^ (now) © 

lfi#£Btt£-f5?&*'<**-&^1-So NOGOtt+fdffifcfcLT, IN-1 (mouse 
IgM ici) #5&J £>tlTl^5 * i: A» b (Brosamle, C. et al. , J. Neurosci. 
20(21), 8061-8068 (2000) r <7>IN-l£JgftLfc£i§MSeV-<^ 

1) gfc±Cg££$ 

IN-lWFab (Hfc&tfLgl) afi^-^flfftbfcSeV^^^-SrflMSI-Sfcfe, IN-1 
©Fabfcfc^^jfc&HJfeLfc. IN-1© single chain Fab SB#<Z5:£KE?y ( 
Accession No. Y08011; Bandtlow, C. et al. , Eur. J. Biochem. 241(2) 468- 
475 (1996)) &tg{^ His-tagliBfc§\ ffiJSfc NotI mWRMtitfr* Hfi (BE^'J 
10) iRtfUl (G8I#*: 1 1) ^SeV<DEISK?iJ£^TnandemK:^-r 
5i5E?iJSr7 f 1f>r^Lfc (Ell ; E?U#-^ : 9) . ^jfcfcftJB Lfcoligo DNA<7> 
E?»J*5J:U J *»Sria2fc5%U ^GDiES&H 3 fc^Lfc. NotIWffr©^Sl±6n (6 

2) IN-1 (Fab) jgitSeV cDNAOjjfe^lg^ 
±l2"e-o-^tLfcNotI^fjt?rpBluescript II KS (Stratagene, Lajolla, CA) ^ 

#AU:, ae^E^SrSfeaUfcft, ^7^5 Kj5>fe, EIS £^1-5 Notify 
S:NotI§I»r^± 0 9J 9 ttiU (pSeV18+) (Hasan, M. K. et al. , J. Gen. 

Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, EMB0 J. 16: 578-587 R 
t>* Yu, D. et al., 1997, Genes Cells 2: 457-466) & tfF»£^;X £M ( 
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P SeV18+/AF) (Li, H.-0. et al. , J. Virol. 74(14) 6564-6569 (2000)) <D± 

yfj J*Z=*— h'-TZT'vx^ F<D+im (Notlgpfi) ^jfAL, 

tlZtl P SeVl8+IN-l SeV18+IN-l/AF t Ltc 0 

3) SeVUMffi. (&m® : SeV18+IN-l) 

r>^yU*<D??1i$teKatobcO$8£ (Kato, A. et al., Genes Cells 1, 569-579 
(1996)) K'&^Xft^tZo LLC-MK2li/i&£ 5X 10 6 cells/dish -Cl£&100mmCD 
~WC}f£, 24mffli%^'&, VV^^ (psoralen) t (365nm) "C20 

PLWUV-VacT7 : Fuerst, T. R. et al. , Proc. Natl. Acad. Sci. USA 83, 8122- 
8126 (1986)) ZW°CX* (M0I=2) „ »SrJfc«^-a £&^MEM"e 

Sfc^LTc:^ ZfyXl K pSeV18+IN-l, pGEM/NP, pGEM/P&tfpGEM/L (Kato, A. 
et al. , Genes Cells 1, 569-579 (1996)) % ZtlZ'tlU u g, 4m g, 2ng%.V 
4Mg/dish<Dikifc"t-0pti-MEM 200m L (Gibco-BRL, Rockville, MD) MggiSU 
I Hg DNA/5 /x LjB ^ £>SuperFect transfection reagent (Qiagen, Bothell, WA) 
^A^lT^U mW,X*\5 / MWLW&. FBS & ^ tpOpt i-MEM 3mLlcA 

^^^^PLT^«Lfc 0 5B#^M^«^-a*^V^MEMr*2lH]Sfe#b, 
40p.g/mL<D Cytosine /3-D-arabinofuranoside (AraC : Sigma, St. Louis, MO) 
Rffi. 5/ig/mLWTrypsin (Gibco-BRL, Rockville, MD) <£r^tfMEM-C3 9 ITOH L 
it (P0) 0 

ZtltD<omifoZ\3l®.L, h£l mL/dishfc PBS(C^Lfc 0 #C*£ 

11^^311111 19 iltfc^, f&±10Bffi<D^mm. WislyJI?- h^lOOjuL/egg 
fcfc«9&«Lfco *<0&» Ste0FLft#<b35. SECT'S BP^gflLfc (PI) „ 4t:^4~ 

6^fp^em> ^rasrurnxu #ifD.^*stt (HA?§tt) >>-r^ 

HA?£ttfiKatof> (Kato, A. et al. , Genes Cell 1, 569-579 (1996)) \Z. 

m^Xn^tc 0 BP*>, ^H©96?t/V-hOTU >?^/^^^|5g^^PBST* 
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*R US-well 50ML©2«#*3R?IJ&tfS»Lfc. *<&50jiUCl%»a^PBS-etf*L 
tc-9h))&ft!k (=*X*'U*. Tokyo, Japan) 50/xL£^U 4"CT-30^F^ 

mm vmM.mo®mz&& u mm vit too o hmt *> ^ /u^*r*ojisv^ t> 

©O^rRspiHAgttarb-r^Lfco 1 HAU&1X10 5 ? -f^* It, 

@JRLfcPl©«R««\ (HAUaMRfflSftfcStefcli) PBSK-C10- 6 &tflO- 6 ^ 
WttlPlw, Bf]fS^lR^^100ML/eggfc/c«9^@b, ^<D&, |g|p Lft#fe35. 5*C 

"T?3HWJ(NiLfc (P2) „ jsi^ts*iHiiix«, HAStt^ay^u-o-r/^iEiiiz©« 

£&£Lfc 0 0»KLfcP2©^MS:lO- 5 R01O^TO, IH1SI©&^£*tV (P3) 

©JWj*fcfc#Lfcfc*Wr£ftfc. @iRLfc«««©HAettffi (HAU) IrTIElw^ 
Ltz 0 94 9~\t. P40*M4T? 2 9 HAU (jR 5X10 8 CIU/mL) tfr^£ftfc 0 

*1 



PI P2 P3 P4 
SeV18+IN-l 2 2 2'° 2 8 2 9 (HAU) 



4) SeVjUfrft (Fita^^^rM :SeV18+IN-l/AF) 

£ J ;UX<DWMj$ i m,ib<DWi& (Li, H.-0. et al. , J. Virology 74. 6564- 
6569 (2000), WO00/70070) i^oTfTofc 0 Ffcfe^£&M /l'* £ WSfifc £ 

H^^^xA^flJfflLTV^^o SK^^ttCre DNA UayK't- 
0»e-?-S«5Sr»i*3Sa-t"5J;5fcK:tf*tifc^^$ KpCALNdLw (Arai, T. et 

al., J. Virol. 72: 1115-1121 (1988)) &#Jffl Lfc «9 , ^7*5: K© 

F7^7d— r^HCCre DNA!) a V f-^ — f^Mt5*Mt7r/ S^/V 
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X (AxCANCre) £Saito h <D%fe (Saito, I. et al. , Nucl. Acid. Res. 23, 
3816-3821 (1995), Arai, T. et al. , J. Virol. 72, 1115-1121 (1998)) Trigffe 

Bite SrLLC-MK2/F7 1 |B£ t , AxCANCre X~mW&fM 6 SrEMSBSS, L-T 
V ^ 5 LLC-MK2/F7/ A <b |5«^5 - £ ^1" 5 0 

FfclS^&SISeV (SeV18+IN-l/AF) OSfUj&li, WT©i 0 K Ltfto 7c 0 
IlJ-b, LLC-MK2jjflIS£ 5X10 6 cells/dishT'IIMlO0nim<7>y-Y- , 24B#M 

PLWUV-VacT7SrM-CH*M«5ft$-fr^: (M0I=2) . »JfiftAL«f 
V^MEM-e^fe^f^ Lfc^, 7*7^^ K pSeV18+IN-l/AF, pGEM/NP, pGEM/P, pGEM/LS 
tfpGEM/F-HN^tl^ft^/ig, 4/zg> 2/xg, 4ji g£tf4M g/dishOSttT'Opti-MEM 
(C^^ L , l g DNA/5 /a L*B ^ ©SuperFect transf ection reagent % AtlXfeit L 
, ^jfit?15^ra^B^, mm&^n FBS£-^ifOpti-MEM 3mL(^Atb. jNBJS^M 

LT^tTto 5^ra^^iLflf^^^^MEM-e2HIi5fe#Ls 40/zg/mL© AraCK. 
t>*7.5/ig/mL<7)Trypsin £ "a tf MEMT^* L fc D 24 H#Hgj#^^ x 8.5X10 6 
cells/dishfofc«?tc:LLC-MK2/F7/ AfrM U 40^g/mL<D AraC&tf7. 5/x g/mL<D 
Trypsin^^ti'MEM-C5^2 0P B l37 t C-C*g#tfc o ^ftb£>M£[I]it2 U ^Uy 

h£2mL/dishfcfc9CD Opti-MEMfc^iS, 8d&iM¥£ 3 Hljft 9 LTPO lysate 
^PlLfc. — 7JT\ LLC-MK2/F7/A£24 well? 0 Hc}t£\ R^3y7;ny 

h<DB#(c32 < c«Li BN\m£vitmfazmffiLit 0 zcommcsens+m-u ^ 

<DP0 lysate££-200/iL/wellT* ^7^7i^>'3 > U 40Mg/mLO AraC&tf 
7.5Mg/mL©Trypsin^^JfiL»^^^^V^MEM^fflV^32 < lCT*^tfCo PI *g*± 
i*&/flV*TP2£*»» 6 wellTV- ^(c:»^^7 v cLLC-MK2/F7/A»^^V^-C, FJ#© 

#/$SJL£>*lfc 0 *-f<?-fi, P304 0 BOUGH- (P3d4) T'2.7 X 10 7 CIU/mLT'fco 
fc 0 
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5) RT-PCRKlJ:5fr^/K*4V J±<DWM 

&M%L (SeV18+IN-l) 0>£-f (P2 sample) frb<D $ 4 /W;*RNA£>[h]1& 
14, QIAGEN QIAamp Viral RNA Mini Kit (QIAGEN, Bothell, WA) SrflJ/B UflP 
, RT-PCR 14 1 step Super Script One-Step RT-PCR with Platinum Taq Kit ( 
Gibco-BRL, Rockville, MD) Srfljffl LT^Tofdo RT-PCR14, SYN80F12/SYN80R1O 

(04/^;VA) o 

FJtfi^^a (SeV18+IN-l/AF) {JlOV^T t>|flJ*©;frife-CfTofc. P3d40i^^ 
y/t-Srffl^T, y7^-7-f4, SYN80F12/SYN80RlO|ft^tJ*'Ctfofc e :®i 

^fcl^t^ ©3!6tfP<&*tl«#?ttR £ ix, •> w ^*S£^±^iN-l ©Jtfi^- 

6) wimM&±&&M£Zm&M%%£&M 

IN-114, mouse IgM<£> /e MX-fc^fc*, 3&$6^©flWBUl»4Western blotting?) 
2 5 HRP-cojugated anti-mouse IgG+IgM (Goat F(ab')2 Anti-Mouse 

IgG+IgM (AM14074) : BioSource International) Lfc Western blotting X" 

6 well plate -r*confluent^^ofcLLC-MK2{CMOI 5-CSeV18+IN-l^V^4 SeV18- 
IN-l/AF SriSlfeLfco iSlfe 2 Btfc*l*fi4 B&lci#*±i*£lElJfeU ^Olr:/:/ 
/W£OV*Tf4 % PAGE prep Protein Clean-Up and Enrichment Kit (Pierce) Srftl 
fflLT»lt£**fi*l<0|fc*&?Tofc o ^^x^^=>^hn-/KNC) £ UT, GFP» 
£^£^«Lfcfe»MSeV^*-£|!3&#T«U HII|Jltfc«HI±»fcOV^ 
±EfcPflltWStLT^9^ Lfco 300juL^)i§*±^$r*aSU40ML^SDS-sample 
£ L-CHIJRL^^ + ^IO /iL/laneT*T7 P 7 4 LT^S, 5 {d^ Lfc#, 

gHfcf£#T-&)47 kDa, j1tc^#-C^J30 kDatfVO' HflSfctiJ £*lfco TSy&IB^lJ 
*»e>^ffl$*L5^ftt4H«aS24.0 kDa, L^23. 4 kDaT*£>5„ ^b^#T*f4H^ 
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[£lfcfll2] IN-l5tfc^f£icSeV©in vitroK*3t-J-5$f£M 

IN-l ^fli$iJi" 5 0^-NOGOKft-f 5 WfctttT-fc 5 ^ i tfto bfrX v * 

5 (Chen, M.S. et al. , Nature 403, 434-439 (2000)) . Z ZX\ IN-l<DFabit 

B^*£tf*tB*aiK Srq-pool t n?tf» ^©IHI^&teSpillroann btW& l/TV* 
•5*1* (Spillmann. A. A. et al. , J. Biol. Chem. 273, 19283-19293 (1998)) 
tC^oTffofc, **5y bSft&yftUZmmU 1.5mg©q-pool£#fc 0 IN-l 
?£t£©f¥0t2Chen,5.tf Spillmann £>©;£& (Chen, M.S. et al. , Nature 403, 
434-439 (2000), Spillmann, A. A. et al. , J. Biol. Chem. 273, 19283-19293 
(1998)) K&ofc. %mt LTI*2atf>;fr?££&ffl U ^ **l8#t^M** ( 
NIH-3T3) ©iStf* •? £ 7 y M&JUgfcttfiffli (DRG: Dorsal Root Ganglion) flUft 

NIH-3T3&W Lfcf¥tifi©fcfcK:, *f q-pool£^30M g/cm 2 ftS t &5 £ 9 
PBS^#3RL96 well#*^W"-Mw»JDll % 37 < CT*2NfK'< ^ a^<- h Lfc, 
PBSfCT2|sIft^fti(ll&«#lC^Lfc. q-poolT'MLfc (^^ftq-poolT'MS 
LTW«£^) 96 well plateidlxlO 3 cells/well©§iJ£T*NIH-3T3OT£r«# , 10% 

SeV£«U «Jfe2B«JC«lfi¥W1i*i:»lfl&»©fFtfS:^Tofc. »$cMKl 
fiAlamar Blue (BI0S0URCE International Inc. : California, USA) £#J£1 Lfc 
o JBt8^ttteiL<5£» q -pool«iaSrLTV^V^U-h-C«f3tLfc»jatt, <^fc> 
i^>S«lt^>Blia«©^ffi*L-CV^S^, q-pool^S^bfc^U— VX-m^LtcM 
£\ #^©ttl!&#£< Jlfetufc (0 6(B)) o =^hn-^©SeV-<**--T?i!>5 
GFPit^^r^itLytSeV^^^- (SeV18-KJFP) Srq-poolteatfcjdMS^lSlfeUfc 
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SeV-^*- (SeV18+INl) ^q-pool^!^ ; SLfc»^«Lfcj§^^^C^oV^T^i, 

< iif i©i)©^#< l-btit (IH6(e)) 0 Mh 
P oolT'W&3£fToTv^^:7 B i-- K &tH£2tS©q-pool-CM31£ Ltc7° 

hZM^tzi§&, SeV18+INl^riftM0IT*^LfeB# (M0I=3, 10, 30) <D^ % NIH-3T3 

<Dmm&tomi~z>$)%:i>mmztLti (H7(a)-(o) 0 mm®.mz&^xMKW 
bfrtemmmmztit£wx\ m^m^xittK^mmi^mm^tix^^ t 
mmztiZo z<D%L&x'i*^~£x\z&£tete\<^K m-KDm^mm^^^- 
\az^<D£?t£fammtiz^mm-z3i;z-btiz> a tut, ^(Dmmmmmit. 
mmm<Dq-pooix&mLtzm&\a*mm£tLtefr'itc cm 7(d)) e mh. zom 

J£#T*MLfc 0 C©I^t), £lVpool£#J25Mg/cm 2 *Bi5£ft3<fc ? ICPBSK: 

well^type I collagen-coated^^ 0 h (ji/X^y^7*, =PH) 
KgsM, 37^^28^^ >^r^-<- h Lfc 0 PBSiCT2[E]»^M!*S*{C{£fl! L 
fc 0 fl&£l4BSfi<DSD7 y h (B*f-y-^y/<-, ff^JH) 
J&OtfiU J&ft&lOO ng/ilUOttSAftB?' (NGF : Nerve Growth Factor, 
Serotec Ltd, U.K.) &tfl0% FBS^-^tfD-MEMig^T'explant culture^fTo fc c 
^*^^24B#F B m^SeV18+GFP^V^(4SeV18+INl^lxl0 5 CIU/500/z L/wellX^^L 
fc 0 iBlte36l*ra^tS»«IT"ejgtil««SrfTofc 0 q-poolO&Jffi&LftvvTV- 
HC&V^fi, =» V hn- /WSeVT-fo5SeV18+GFP^j|fflfla{c:*3V^T^@#Jl^a 
fetbfctf (08(A)) % q-pool&gSrfTofcTV- MifcV^Tfi, #fltKlfib&>ft£ 
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ffiiIJRLiMRf£3ft*j5»ofc (08(C)) o 08(B) 08(D) WZZfl^in 
0 8(A) RT? 0 8(C) ^*5»t5SeV18+GFP«Jfe03SftS:ftj!fcWt^'t-fc«>fc» 1^ 
«»t*5lt5GFP^3t¥KS:MIBL-CV^5 0 q-poolMS-HTofcyi/- Mi 

8(e),(f)) o m*>* %mmm<Dm&frbi>, q-poouzzzftmmmvg&mmm 
m%&*toffl-tzm-i<Dmm&*mzti. sev^* ^-mmm^i-^^m-um 

[mmm3] / <^^-wittsu ! < ?>iLt#iMif«©fcj?)©in vivo 

^^^^^S-^fii'SIfii^^^^-t-So GFPilfc^- 5 fcS^SeV^ ^ - 
(SeV18+GFP : 5xl0 6 GFP-CIU/5 fi L ) J& V> fiF» * X &MSeV< ^ * - ( 
SeV18+GFP/AF : 5xl0 6 GFP-CIU/5 mU &t ^^5^tiS-^1"5 4: , iS&«lif§ 
^LTV^5GFP^e<75^^^ftSI^^-^^bS^^T*fc§C<l:>0W^tfc ( 

09) 0 ^fts^-efesfcfe, m-m&*mm\,xm&mzs&'<? 

VM'PZ'tZZttfXZZo »<DSB#^k^tT, GFP^e^3t«S-^2 0 s 
Lfc (0 9) 0 

i (DGFPjgftf^fc^ SeVtC J; 5|§mOKinetics££l;^i£?fc LTV^ T^S 
*^¥lJ^1-^fc*{^ Luciferase»£^£^ftLT^5fc«§JSeV^*- ( 
SeV18+Luci : Yonemitsu, Y. et al. , Nat. Biotech. 18, 970-973 (2000)) [do 
l^Xmm^^^-^n^tZo *1\ &#*^*Hfc##rtiLucif erased S^S 
tt«^^e>n-5w«!:^?t^tfc (010(A)) . JF^rtLucif erasers 
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, &^7B IMllB @kite^^-;*7^w</Mc:fr£r t^a^Lfc (El 
10(B)) „ Z.<Dtif, y^GFPae^-^SeV (SeV18+GFP) £&-^Lfc|l!Ifc 

^^^F(C=fTV\ GFPMcD&B^tfcp^C, GFPl£}t<D^X (HI 1 1(A)) frb, 
M^L^M^Jy h Adobe Photoshop (Adobe Systems Incorporated, CA, USA) \ZX 
MQ-gytZfylti Lfc#, mHiM^fyy MIH image (National Institute of 
Health, USA) tCT:l«g£)5ti; (Hi 1(B)) SrfTofc. LuciferaseStt^b 
#*fdj£B#^{b (HI 0(B)) <t^«^^^*>6fcSB#^b (111 1 (B)) \ZW 
^h^nm^btltZo fl!J*,, GFPm^»^fiLuciferase^(D»^^<- 
|fi:L-C*3t9. GFPi£ft<D&g«£ii9i<!:T\ 4S#tt£*t££«l|-et § 
£ttfc„ 

SeV18-KIFP/AF (5xl0 6 GFP-CIU/5/x L) £&^U M^tfcfll, 
tifMZ-fbLX, tE%.Jlft^(Dffl CSeV18+GFP/ A F (5xl0 6 GFP-CIU/5/z L) 

U (Hll 2(A)) o Sfc, C t>GFPl£ft&g££Sfl; 

LT^Lfc (Ell 2(B)) o £lttftmmB'&. ^2B^T*fetLli\ £3?^ 

«62B^{Cfi|^«^^$tL^ o -ixbO^^O^Ttt, SeV-^* 

SeV18+GFP/AF (5xl0 6 CIU/5juL) £&-5-U B fcfcSd'fcflJIfcU SK&S) 

Jf^fNEU m5t^m^TGFP^*^^i-5i £ fct, fctGFPtfCft (Molecular 
Probes Inc., Eugene OR, USA) T*^-fetfc 0 GFP^ftiftOTftfrWIftttlBte^ 
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fifcofc©tts^©$M&-c*>ofc (mi 3) o mv>WD&ftifmvm&^tzb 
m-wmmm (014(A)) , ^mim^ng. (mi 4(b)) , mmzm^ 
n& (mi4(0) m^mmmmzti, «&»tww*i)t#^©fliifett*3&»ofc 

mmm4] wcwm# (aCD28) fc&**&mLK.sev<? f-omm 

mJ&<DftmkteW.m&?FM<7>mC class iKfcSVMlclassD/^i^T 0 ^ K 
m^^T^^Hry^-O^ ffilisri-M XtfCD80(CD86)tCD28^©ffiJib 
iW*^OR* (^2V^/Kcostimulatory signal)) 
{btfcT»fiCD80(CD86) tCTLA^oWJtiMliJ^JSc^^SJStv: J: 15 
*L5 0 Cftbcostimulatory signal Sr^-P y ?i~Z> r. £ tCt 9 jfetfjTftJSlESK** 5 

costimulatory signalliigilfi^^atfra^ilfi^*^^ ^-Sr^^S 
„ CD28fc3^5Si*K:J:oTTllBi&©fSttflsS:|Ja*i-5w <bid«t 9 ftgJESfrttiS 
•TSfcft, SttCD28fc*H"5-*fl!i«:flc («CD28) LfcFJtGrF** 

l) 

JStfco Grosse-Hovest, L. ^<^^LTV^6 aCD28it^lfi^J (DDBJ database 
SYN507107 ) tcS<52\ aCD28 (LV*SU«V*0-**gift) Wst^BB^'JOM 
S&KXbal siU*f&VX£&f&*ft\<\ CO^XbalWf-H" GE?IJ## : 43) (CO 
»ftf &SYN205-13 i l¥^ 0 i?n S»0«-6ifiSfiXbaI^(a[ at, a CD28T 5 7 g£IS?"J 
ttE : 44(C^ Lfc) SrpBluescript II SK+ ^^-I'iALfc ( 
P Bluescript/aCD28) 0 Lfcoligo DNAOR^Jfcit^&fc&Tfc* L 
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— mouse antibody k L chain^^^/V^f K (iE?'J#-5§- : 46) iSeVtf) 
EISE^Jt©MtXbaI sitefc^U *<&P5i»fcNheI/NotI site^ttfcDNABrfrfc 
f^lJbTi, CODNAir^^Nhel siteirpGFlHtZ^ * — (Promega) £>XbaI site?: 

7'f^3y$tmyi>y7^n* ( P GEM-4Zcst) zmm^tz (ga?>j#-§- 

:45, EISiB^J^r^tPNotlUf^O^Lfc) „ pBluescript/ aCD28c£ aCD28fi^ 
&£tfXbaIitftf&pGEM-4Zcst^*-<BXbaI sitetC^AU ±13^^/^^ 

KirSeVcDEISia?lJ^W-r§aCD28jl^ ( a CD28cst3tfi^) £flt^Lfc 0 C^T* 
»&il5oCD28cstJte j f-Sr^tfNotI»f^©^*«:60f&* (6n) tftZXoKr 

* 2 ^figtC^ffi L fcol igo DNAWlB^lJjo J; £ # 



SYN205F01 (SB?lJ#-§- : 47) 

TCTAGAGACATCGAGCTCACTCAGTCTCCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGAGCCACCATCT 
SYN205F02 (IE?IJ#-S§- : 48) 

AGGGCAGAGAGCCACCATCTCCTGCAGAGCCAGTGAGAGTGTTGAATATTATGTCACAAGTTTAATGCAG 
SYN205F03 (SE?!l#-5r : 49) 

ATGTCACAAGTTTAATGCAGTGGTACCAGCAGAAGCCAGGACAGCCACCCAAACTCCTCATCTTTGCTGC 
SYN205F04 (gB?lJ#-§- : 50) 

CCTTACACGTTCGGAGGGGGGACCAAGCTGGAAATAAAACGGGGAGGCGGCGGTTCTGGCGGTGGCGGAT 
SYN205F05 (££J## : 51) 

c(x;ttctggcggtggc(jgatca(}gtggcgga(K}ctc(k:a(x;tgamctgcagcagtctggacct(^ 

SYN205F06 (ga?IJ#-§- : 52) 

agcagtctggacctggcctggtgacgccctcacagagcctgtccatcacttgtactgtctctgggttttc 

SYN205F07 (&?iJ#-5§- : 53) 

gacaactccaagagccaagttttcttaaaaatgaacagtctgcaagctgatgacacagccgtgtattact 

SYN205F08 (8S?IJ## : 54) 
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tgacaca(xx:gtgtattactgtgccagagataagggatactcctattactattctatggactactggggc 

SYN205R01 (K?IJ#-§- : 55) 

TCTAGACGAGGAGACAGTGACCGTGGTCCCTTGGCCCCAGTAGTCCATAGAAT 
SYN205R02 (E?0## : 56) 

ACTTGGCTCTTGGAGTTGTCTTTGCTGATGCTCTTTCTGGACATGAGAGCCGAATTATAATTCGTGCCTC 
SYN205R03 (E#l#-§- : 57) 

CGMnATMTTCGTGCCTCCACCAGCCCATATTACTCCCAGCCACTCCAGTCCCTGTCCTGGAGACTGG 
SYN205R04 (I2?IJ#-^ : 58) 

GTCCCTGTCCTGGAGACTGGCGAACCCAGTGAACACCATAGTCGCTTAATGAAAACCCAGAGACAGTACA 
SYN205R05 (5B?lJ#-5§- : 59) 

CCCCCTCCGAACGTGTAAGGAACX3TTCCTACTTTGCTGACAGAAATACATTGCAACATCATCCTCGTCCA 
SYN205R06 (E#l#-5§- : 60) 

TGCAACATCATCCTCGTCCACAGGATGGATGTTGAGGCTGAAGTTTGTCCCAGACCCACTGCCACTAAAC 
SYN205R07 (E?fl#-£ : 61) 

CAGACCCACTGCCACTAAACCTGGCAGGGACCCCAGATTCTACGTTGGATGCAGCAAAGATGAGGAGTTT 



2) aCD28JHRFJtfi^£3fc3!SeV cDNA (pSeV18+ a CD28cst/ A F-GFP) ©Jtfi-?-* 

NotlBffJt&SUOttiU green fluorescent protein (GFP) L/cFjtfe^^ 
SSeV cDNA (pSeV18+/ A F-GFP) (Li, H. -0. et al. , J. Virol. 74(14) 6564- 
6569 (2000)) <D+18& (NotlflHSfc) ^#AU P SeV18+ a CD28cst/ AF-GFP£li^ 

3) aCD28^Fit'g^-^^SeV (SeV18+ a CD28cst/ A F-GFP) ©Sll 
V'(/1'X<DBm&ttLib<on& (Li, H.-0. et al. , J. Virology 74. 6564- 
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6569 (2000), WO00/70070) fcffcoTfTofc. Fitfi^fcSi^W /W*£?WSfifc£ 
Fae©^/W<-*fflte&flJJBLfc. SI*^/W<-||JBfls»£f±(WloxP 
^^v^t".^^^^^^ SK^^AttCre DNA U a ^l^t- * \z£ 

yi&te*m®Znm%m-Z£?KWLftZtl<tc77XZ KpCALNdLw (Arai, T. et 
al., J. Virol. 72: 1115-1121 (1988)) fcfljffi LfcfcflTCfc 9 , l^y;^ K© 

h?^*?*— v^MnCre DNA U a y bT**" — £$r$gii-£ttL3&*.7?* 7 
-X (AxCANCre) £ Sai to (Saito, I. et al. , Nucl. Acid. Res. 23, 

3816-3821 (1995), Arai, T. et al. , J. Virol. 72, 1115-1121 (1998)) X'f&%± 

7*—?> h«£LLC-MK2/F7ifE«U AxCANCreTi£^F^6£&|^^LT 
V > 5 JNSJia &LLC-MK2/F7/A t 

SeV18+aCD28cst/AF-GFPc£f? ; ffj&te, WT^i 5 LTtTofc 0 iJ^, LLC- 
MK2ftBj§&£- 5 X10 6 cells/dish •CE^lOOmmO^^-KC^t, 24#fflt%%'&, 
PLWUV-VacT7^^fiT*l^P B M^^itfc (M0I=2) „ $ fcV MEin?i5fc 

frLfcfft, KpSeV18+aCD28cst/AF-GFP, pGEM/NP, pGEM/P, 

pGEM/F-HN$r-£*l€*U2Mg, 4 M g, 2/*g, 4/i g&lM/z g/dish<A*JtT-Opti-MEMfC 
l^L, 1/ig DNA^/xLlS^OSuperFect transfection reagent %AtlX&&l,* 
M."?15#IWJfc1f8K *jfcttK:3% FBS^-^tfOpti-MEM 3 mUCAtl, MlCj^DL 
Ti&#tfc. 5B#F B ^#^ik»^^^^MEM-C*2lH]?5fe?^L, 40/ig/mLtf> AraCSU* 
7.5 n g/mLOTrypsin^-a tfMEMT*^* Lfc 0 24B#ISHg£8L 8. 5 X 10 6 cells/dish 
$>fc*) (CLLC-MK2/F7/ A&M U 40MgM<O AraC&tf7. 5 n g/mLtf)Trypsin£-£ 
trUEM-CKi^ 2 B Pr937 < C-CJg« Lfc 0 dft&OttJ&SrEHteU h5:2 
mL/dishfcfcDO 0pti-MEM(^!SyS, 8|[itellMlfSr 3 0*0 1ft x. LTP0 lysate£fg§!l 
LfCo -#"C\ LLC-MK2/F7/A&24 well:/U— M-}f£\ Ii|j3y7/Vxy 
^32*C^L1 BF£i##LfcM£MLfc 0 w^miflS(CSeV18+aCD28cst/AF- 
GFPOP0 lysate£3-200 /* L/wellT* f7^7x^-y3yU 40 /x g/mLO AraCS. 
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W. 5 ug/taLOlrypsin^ ^-Skm fc^ft^MEM^ffiV^C-eig^ Lfc 0 PI Jg?£ 
-hJ&iSrJfl^^filte* 6 wellTV- h t»V^LLC-MK2/F7/AttJ!aSrfflV^T, PHI 

P3tf>5 0 g (P3d5) (D Mi*7 X 10 6 CIU/mLT*fc o /c 0 

4) RT-PCRICj;5^^/^^y AM 

Fite^^MSeVT-fo-5SeV18+aCD28cst/AF-GFP(D^-f/l^^^^ (P3 sample 
) frbOVJ /V*RNA<0|eIJRW:» QIAGEN QIAamp Viral RNA Mini Kit (QIAGEN, 
Bothell, WA) ^rflJfflLTffV^x RT-PCRtil stepT'Super Script One-Step RT-PCR 
with Platinum Taq Kit (Gibco-BRL, Rockville, MD) £#JJ8 LTfTofc 0 RT-PCR 
it, F6 (5' -ACAAGAGAAAAAACATGTATGG-3' ) /R199 (5' -GATAACAGCACCTCCTCCCGACT- 
3' ) (Ztl^timm^ : 62*5itf63) OMfr&tt*??^ T-ttt Ltffiffl 

6 well plateT'confluent (C/£ofcLLC-MK2(CM0I IX* SeV18+aCD28cst/ AF-GFP 
&JBSfeU M?r^*^V^MEM^tfllmlSr»tT37 < C (5% C0 2 #£T) "C«* b 
fc 0 «lfelH&JaffiMJ&ift££*U 4BfcKi&ll±»£!e]iKLTWtt£Lfc. * 
tff-j-fzi^ Y n-MNC) £ LT, GFPiH5^£&*fe LfcFfcfc^ ^SSeV'** * 
- (SeV18+GFP/AF) SrW^^illftbr, *«Lt»fclE|l|Jt Lfc. WflWU PAGE 
prep Protein Clean-Up and Enrichment Kit (Pierce) SrfflVT, 300mL<D^# 
±tt«r40MLI^m8L« rtl&SDS PAGEffi5afclbffl <D tt& t LTWestern blotting 
fiSML/lane-CT^y-Y — Coomassie Brilliant Blue (CBB) SSffefdli 

LTK^^rfTofCo Western blotting (D & Hi ffl £>£aft \C it Anti-mouse Ig, 
horseradish peroxidase linkedwhole antibody (from sheep) ( Amersham 
Bioscience) Sr&ffl Ltz a 1 8 fvl^-fo *>)29 kDatf)'^ KtfftfflSfl, 
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T 5 ;mW\frb : ?m£tiZ>&ttb-%:L1t e 

5 ] mCD28ft#»£^icSeV(£>in vivotC&tf^m^fite^frffi 
mmLtzijiCmm^ (aCD28cst) mfc s f-mm&fc1-&$:mSeV (SeV18+a 
CD28cst/AF-GFP) ©WiO-fiLX, in vivotC&tt 53§m#$ctt£M 
LfCo :(D^ ^CD28m^a^^ 1 ^^ic•ti:•rGFP^t^^^L-CV^5Fil^^ 
£MSeV (SeV18+GFP/AF) £ = ^ h n -frt LXftffi&omZ^tCo *tzZ(D 

<D^.&(D5m.$:mOC\t$:%&)k LT. aCD28cst^6 kmm<Dmm&w&£fiz> 
CTLA4-Ig®£lSf£, SeV&^BKl&^L/c^kf¥ffiL7~ 0 CTLA4~IgS 6 Wli rfclS 
$^T*3 0 (Ancell Corporation) &mmfeXhZ>ti\ ^HttlEM^tV-C^ 
5 4>© £ Ltc h<DZ&m Ltc (Iwasaki, N. et al. , 

Transplantation 73(3) 334-340 (2002); Harada, H. et al. , Urol. Res. 28(1) 
69-74 (2000); Iwasaki, N. et al. , Transplantation 73(3) 334-340 (2002); 
Glysing- Jensen, T. et al. , Transplantation 64(12) 1641-1645 (1997)) 0 

t v > sgfp^ e <D%%*t$&.m*\mm* wcfe s. ^(D^m^^zt 
IrI— fiflsSrfUfflurgi^tticsev^^^-s^Me (gfp) ©«gys 

Hm^«©Wffi(w^^(cMU-CV^5o cFPite^SFae^^M 

SeV^ * — (SeV18+GFP/ AF : 5xl0 6 CIU/5/xL) Sv^flGFPa-B^i: i tmttCD28 
ftft«£^£&*cLTl^F*e^£SSeV^ (SeV18+ a CD28cst/ A F-GFP 
: 5x10* CIU/5/zL) fc^fr^S^HcS^U «l*WlCGFPSe<Z>3B^S:«SLfc. 

»«SrBWt Lfcfii^ae^F Cl©#£fiaCD28cst) &£*LfcSeV'<* 

in vivo"efclBlte1*5Ci^«IB$nfc (119) o SeV18+GFP/AF£liGFP3g^A 
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CD28cst/ AF-GFPS-^l¥X\ ^JKU-it^GFPgS <D%m$ffi.tfWL 

mZtltZo Mh, SeV18+GFP/AF&WCW:, & J *5B'&*~?imbfrteGFP%m t 

<D\ZttLX. SeV18+aCD28cst/AF-GFPS^-C'fi, ^(OWP^^W bm^fr 
Xfo<9, &mB'&X*i>GFPW&(Dlkft1)mmtStltc. (mi 9) 0 SeV^^BW 

i V) , SeV18+GFP/ A SeV18+ a CD28cst/ A F-GFP&4-H 1 1> ICGFPM S^g 
3Ltf>*i&#«^£;iV S{£SeV18+aCD28cst/AF^FP&-£i¥K:f3^-Cte, «6B 

'&xh\mm-t^z <o t LtcGFPm&<D%iti>mm£frtz m2o) . gfpm^ 

^X^k, Mt®iy7 h Adobe Photoshop (Adobe Systems Incorporated, CA, 
USA) \CXm&i&ytZ$llii Ltz&, m&Mtiry? VKW image (National 
Institute of Health, USA) ^X 1 &% 1 &g.*feWLik Ltz1&%:Zm 2 1 fc* Lfc 0 
CTLA4-IgMeK^S-^-Lfc^WGFPMei§^Oti5ti t £ t>t-. M^-efifcS^ 
a CD28cst St^iT 5 ^ £ K «fc 5 SeV*g«it^ S 6 ( n <D*S£- (2GFP) 

n^^^»«^^nfc 0 refute, ffivhmwtm+ft&ztoffli'zzt 
iz£zsev$mRTfz<D&m&^v>®iMz%i-h(ox& , %m=i>*7 

SeV18+oCD28cst/AF-GFPa-^i¥f-*3V^T, SeV18+GFP/ AF»#»J: 0 tGFPMG 
(O&ft^ll^ofcwtClo^-C, OTin vitro^-Cfltf&fcff ofc 0 LLC-MK2» 
£SeV18+GFP/ A F^fiSeV18+ a CD28cst/ A F-GFP£M0I=5T*^ t , tcf^ 
S«fitT"WJFP5e©IBm*a^Ufc (0 2 2) o «16B#^T*fiSeV18-K;FP/A 
FJBffcllBfi t?J4GFPas«f& £ tlS IT, SeV18+ a CD28cst/ A F-GFP«M-C* 

fifcJ&SflfcJ^ofc. SeV18+aCD28cst/AF-GFP^»T*fi, J£%24l$n0$glft 
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©JSlMCOV^T, hflX\^% (Glazier, K. et al. , J. Virol. 21 

(3), 863-871 (1977); Homann, H. E. et al. , Virology 177 (l), 131-140 
(1990)) o fllj*,, RNA polymerase«7)restart^)^^ s i^< &V»fc#>i.I x y/ACD3'i$ 

iZZ&^LMffltfWr-fJ ^ifiTfi&jnX^Z (Tokusumi, T. et al. , Virus Res 86, 
33-38 (2002)) . ^Htfcttifcfljffi LTV^GFPitfc^-te, SeV18+<}FP/ AFXi*? M 
fc N SeV18+aCD28cst/AF-GFPT*^±^LTV^5Fae^FWM^C^bT^Dt) , 
GFP^&i;{iSeV18+GFP/AFT*i^< , SeV18+aCD28cst/ AF-GFPT*(itg*j"W{-iS< ft 

37*1^ ^icfco-o^. fiu f&cosev^efipj-<^^--e^ic mti&R) 
KZLLx^zt^Bistizztfrb. &mm&<DmEttez>m&temmm&x\ 

& tam. e (GFP) O^SeV18+ a CD28cst/ A F-GFPjg&M"e'> ft<ftoTV>.5£% 
7LbtlZ> a Si±<VZ.b%%m-tZ)b. 3^S^(-*5V^T, SeV18+aCD28cst/A 
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o 

3. tt*y^^K^»Si-e*>5, ft** i tie*© >m 

o 

-rs. st^ge^sE*©*^*^*-. 

io. trcft^ TM^fcfitam^m^ffi^m-ra^^fcfi^wy # 

1 2. a^^-Jvl/fejg^dS, CD28, CD80, CD86, LFA-1, ICAM-1 (CD54) % PD-1 

, *5«fctf icos ^e>*s*«koa^$ii5^ J f-"T?feS, ft**i ii:Ei©^ 
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1 5. 11*91 4\Lmm<D^m^i:^m^titc^yj^y^K 

18. »#«9£lEi^^*-££^1-SXg£-£ij\ ^feftRJC&SrJfllflSJi-S* 
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gcggccgccgtacggccATGAMAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTT 
TCGCTACCGTAGCGCAGGCCGAAGTTAAACTGCATGAGTCAGGGCCTGGGCTGGTAAGGC 
CTGGGACTTCAGTGAAGATATCCTGCAAGGCTTCTGGCTACACCTTCACTAACTACTGGC 
TAGGTTGGGTAAAGCAGAGGCCTGGACATGGACTTGAGTGGATTGGAGATATTTACCCTG 
GAGGTGGTTATACTAACTACAATGAGAAGTTCAAGGGCMGGCCACACTGACTGCAGACA 
CATCCTCCAGCACTGCCTACATGCAGCTCAGTAGCCTGACATCTGAGGACTCTGCTGTCT 
ATTTCTGTGCAAGATTTTACTACGGTAGTAGCTACTGGTACTTCGATGTCTGGGGCCAAG 
GCACCACGGTCACCGTCTCCTCAGCAAAGACCACTCCTCCGTCTGTTTACCCTCTGGCTC 
CTGGTTCTGCGGCTCAGACTAACTCTATGGTGACTCTGGGATGCCTGGTCAAGGGCTATT 
TCCCTGAGCCAGTGACAGTGACCTGGAACTCTGGATCCCTGTCCAGCGGTGTGCACACCT 
TCCCAGCTGTCCTGCAATCTGACCTCTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCA 
GCACCTGGCCCAGCGAGACCGTCACCTGCAACGTTGCCCACCCGGCTTCTAGCACCAAAG 
TTGACAAGAAAATCGTACCGCGCGACTGCTAAccqta qtaaqaaaaa ct taqqQtqaaaq 
ttcatcgcgqccgtacggccATGAAACAAAGCACTATTGCACTGGCACTCTTACCGTTAC 
TGTTTACCCCTGTGACAAAAGCCGACATCGAGCTCACCCAGTCTCCAGCAATCATGGCTG 
CATCTGTGGGAGAAACTGTCACCATCACATGTGGAGCAAGTGAGAATATTTACGGTGCTT 
TAAATTGGTATCAGCGGAAACAGGGAAAATCTCCTCAGCTCCTGATCTATGGTGCAACCA 
ACTTGGCAGATGGCATGTCATCGAGGTTCAGTGGCAGTGGATCTGGTAGACAGTATTCTC 
TCAAGATCAGTAGCCTGCATCCTGACGATGTTGCAACGTATTACTGTCAAAATGTGTTAA 
GTACTCCTCGGACGTTCGGAGCTGGGACCMGCTCGAGCTGAAGCGCGCTGATGCTGCAC 
CGACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTCG 
TGTGCTTCTTGAACAACTTCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCA 
GTGAACGACAAAATGGCGTCCTGAACAGTTGGACTGATCAGGACAGCAAAGACAGCACCT 
ACAGCATGAGCAGCACCCTCACGTTGACCAAGGACGAGTATGAACGACATAACAGCTATA 
CCTGTGAGGCCACTCACMGACATCAACTTCACCCATTGTCAAGAGCTTCAACAGGAATG 
AGTGTTAGtccqta qtaaqaaaaa ct taqqqtqaaaq ttcatqcqqccqc 
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06 



(A) — q-pool (B) + q-pool 




(C) + q-pool: SeV 1e +GFP (D) 




(E) + q-pool: SeV 18+ IN-1 



WO 2003/102183 



PCT/JP2003/007005 



7/2 2 



37 




o 

CO 



00 



CO 

o 



o 
o 



o o o o o o o 
o o o o o o o 
co s in t oo n 



CM 

E 

.o 

o 

CO 

o 
o 

CL 
i 




O 

CO 



CO 



O 
2 



CO 

d 



o 
o 



o o o o o o o 
o o o o o o o 

CM O °0 ^ CM 




o 

CO 



CO 



o 

2 



CO 

d 



o 
o 



o o o o o o o 
o o o o o o o 

00 N- CD LO ^ CO CM 




CL 

+ + 

GO 00 

>> 

0503 

H 



o o o o o o o 
o o o o o o o 
O a> oo is. co in tj- 



WO 2003/102183 PCT/JP2003/007005 

8/2 2 




WO 2003/102183 



PCT/JP2003/007005 



9/2 2 



SeV^GFP SeV^GFP/AF 
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1 7 



M 



2 3 




M: 200bp^^— "7— fi- 
ll RT-PCR 

2: *#T-f?3:/hP-MDW) 
3: tf*sT<C?zi % -'ba—)\, (cDNA) 



1086bp 
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1 8/2 

018 



M 1 2 




1 : SeV1 8+ Of CD28cst/ A F-GFP Jgg±;f 
2:SeV/AF(GFP)Jg#±jt 
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20/22 

02 0 



SeV,a*GFP/AF SeV 18 *aCD28ca/AF-GFP 
+mCTLA4lg H£ (i.p.X2) +mCTLA4lgga (i.p.X2) 
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22/22 

SeV1 8+GFP/AF SeV1 8+aCD28cst/AF-GFP 





16hrs 



24 hrs 



40 hrs 



48 hrs 



68 hrs 
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SEQUENCE LISTING 

<110> DNAVEC RESEARCH INC. 

<120> Antibody-encoding paramyxovirus vectors and their use 

<130> D3-A0203P 

<150> JP 2002-161964 

<151> 2002-06-03 

<160> 63 

<170> Patentln version 3. 1 

<210> 1 

<211> 10 

<212> DNA 

<213> Sendai virus 

<400> 1 

ctttcaccct 10 



<210> 2 
<211> 15 
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<212> DNA 

<213> Sendai virus 

<400> 2 

tttttcttac tacgg 15 



<210> 3 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> Spacer sequence 

<400> 3 

cggccgcaga tcttcacg 18 



<210> 4 

<211> 18 

<212> DNA 

<213> Artificial 



<220> 

<223> an spacer sequence 
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<400> 4 

atgcatgccg gcagatga 18 



<210> 5 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 

<400> 5 

gttgagtact gcaagagc 18 



<210> 6 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 



<400> 6 
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tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 42 

<210> 7 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 

<400> 7 

atgcatgccg gcagatga 18 

<210> 8 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 



<400> 8 

tgggtgaatg agagaatcag c 



21 
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<210> 9 

<211> 1550 

<212> DNA 

<213> Artificial 

<220> 

<223> a gene framgment encoding V regions of antibody IN-1 
<220> 

<221> CDS 

<222> (18).. (749) 

<223> 

<220> 

<221> CDS 

<222> (801) . . (1505) 

<223> 

<400> 9 

gcggccgccg tacggcc atg aaa aag aca get ate gcg att gca gtg gca 50 
Met Lys Lys Thr Ala He Ala He Ala Val Ala 
1 5 10 

ctg get ggt ttc get acc gta gcg cag gec gaa gtt aaa ctg cat gag 98 
Leu Ala Gly Phe Ala Thr Val Ala Gin Ala Glu Val Lys Leu His Glu 
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15 20 25 ' 

tea ggg cct ggg ctg gta agg cct ggg act tea gtg aag ata tec tgc 146 
Ser Gly Pro Gly Leu Val Arg Pro Gly Thr Ser Val Lys He Ser Cys 
30 35 40 

aag get tct ggc tac ace ttc act aac tac tgg eta ggt tgg gta aag 194 
Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Tip Leu Gly Trp Val Lys 
45 50 55 



cag agg cct gga cat gga ctt gag tgg att gga gat att tac cct gga 
Gin Arg Pro Gly His Gly Leu Glu Trp He Gly Asp He Tyr Pro Gly 
60 65 70 75 



242 



ggt ggt tat act aac tac aat gag aag ttc aag ggc aag gee aca ctg 
Gly Gly Tyr Thr Asn Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu 
80 85 90 



290 



act gca gac aca tec tec age act gee tac atg cag etc agt age ctg 
Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu 
95 100 105 



338 



aca tct gag gac tct get gtc tat ttc tgt gca aga ttt tac tac ggt 
Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg Phe Tyr Tyr Gly 
110 115 120 



386 
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agt age tac tgg tac ttc gat gtc tgg ggc caa ggc acc acg gtc acc 434 

Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gin Gly Thr Thr Val Thr 
125 130 135 

gtc tec tea gca aag acc act cct ccg tct gtt tac cct ctg get cct 482 

Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro 
140 145 150 155 

ggt tct gcg get cag act aac tct atg gtg act ctg gga tgc ctg gtc 530 

Gly Ser Ala Ala Gin Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val 

160 165 170 

aag ggc tat ttc cct gag cca gtg aca gtg acc tgg aac tct gga tec 578 
Lys Gly Tyr Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser 
175 180 185 

ctg tec age ggt gtg cac acc ttc cca get gtc ctg caa tct gac etc 626 

Leu Ser Ser Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Asp Leu 
190 195 200 

tac act ctg age age tea gtg act gtc ccc tec age acc tgg ccc age 674 

Tyr Thr Leu Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser 
205 210 215 

gag acc gtc acc tgc aac gtt gee cac ccg get tct age acc aaa gtt 722 

Glu Thr Val Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val 



WO 2003/102183 



8/45 



PCT/JP2003/007005 



220 225 230 235 

gac aag aaa ate gta ccg cgc gac tgc taaccgtagt aagaaaaact 769 
Asp Lys Lys He Val Pro Arg Asp Cys 
240 

tagggtgaaa gttcatcgcg gccgtacggc c atg aaa caa age act att gca 821 

Met Lys Gin Ser Thr He Ala 
245 250 

ctg gca etc tta ccg tta ctg ttt acc cct gtg aca aaa gec gac ate 869 
Leu Ala Leu Leu Pro Leu Leu Phe Thr Pro Val Thr Lys Ala Asp He 
255 260 265 

gag etc acc cag tct cca gca ate atg get gca tct gtg gga gaa act 917 
Glu Leu Thr Gin Ser Pro Ala He Met Ala Ala Ser Val Gly Glu Thr 
270 275 280 

gtc acc ate aca tgt gga gca agt gag aat att tac ggt get tta aat 965 
Val Thr He Thr Cys Gly Ala Ser Glu Asn He Tyr Gly Ala Leu Asn 
285 290 295 

tgg tat cag egg aaa cag gga aaa tct cct cag etc ctg ate tat ggt 1013 
Trp Tyr Gin Arg Lys Gin Gly Lys Ser Pro Gin Leu Leu He Tyr Gly 
300 305 310 315 
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gca acc aac ttg gca gat ggc atg tea teg agg ttc agt ggc agt gga 1061 
Ala Thr Asn Leu Ala Asp Gly Met Ser Ser Arg Phe Ser Gly Ser Gly 
320 325 330 

tct ggt aga cag tat tct etc aag ate agt age ctg cat cct gac gat 1109 
Ser Gly Arg Gin Tyr Ser Leu Lys He Ser Ser Leu His Pro Asp Asp 
335 340 345 

gtt gca acg tat tac tgt caa aat gtg tta agt act cct egg acg ttc 1157 
Val Ala Thr Tyr Tyr Cys Gin Asn Val Leu Ser Thr Pro Arg Thr Phe 
350 355 360 

gga get ggg acc aag etc gag ctg aag cgc get gat get gca ccg act 1205 
Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp Ala Ala Pro Thr 
365 370 375 

gta tec ate ttc cca cca tec agt gag cag tta aca tct gga ggt gee 1253 
Val Ser He Phe Pro Pro Ser Ser Glu Gin Leu Thr Ser Gly Gly Ala 
380 385 390 395 

tea gtc gtg tgc ttc ttg aac aac ttc tac ccc aaa gac ate aat gtc 1301 
Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp He Asn Val 
400 405 410 

aag tgg aag att gat ggc agt gaa cga caa aat ggc gtc ctg aac agt 1349 
Lys Trp Lys He Asp Gly Ser Glu Arg Gin Asn Gly Val Leu Asn Ser 
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415 420 425 

tgg act gat cag gac age aaa gac age acc tac age atg age age acc 1397 
Trp Thr Asp Gin Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr 
430 435 440 

etc acg ttg acc aag gac gag tat gaa cga cat aac age tat acc tgt 1445 
Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr Cys 
445 450 455 



gag gcc act cac aag aca tea act tea ccc att gtc aag age ttc aac 1493 

Glu Ala Thr His Lys Thr Ser Thr Ser Pro He Val Lys Ser Phe Asn 
460 465 470 475 

agg aat gag tgt tagtcegtag taagaaaaac ttagggtgaa agttcatgcg geege 1550 
Arg Asn Glu Cys 



<210> 10 

<211> 244 

<212> PRT 

<213> Artificial 



<220> 
<223> 



an immunoglobulin IN-1 heavy chain 
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<400> 10 

Met Lys Lys Thr Ala He Ala He Ala Val Ala Leu Ala Gly Phe Ala 
15 10 15 

Thr Val Ala Gin Ala Glu Val Lys Leu His Glu Ser Gly Pro Gly Leu 
20 25 30 

Val Arg Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr 
35 40 45 

Thr Phe Thr Asn Tyr Trp Leu Gly Trp Val Lys Gin Arg Pro Gly His 
50 55 60 

Gly Leu Glu Trp He Gly Asp He Tyr Pro Gly Gly Gly Tyr Thr Asn 
65 70 75 80 

Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser 
85 90 95 

Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser 
100 105 110 



Ala Val Tyr Phe Cys Ala Arg Phe Tyr Tyr Gly Ser Ser Tyr Trp Tyr 
115 120 125 
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Phe Asp Val Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser Ala Lys 
130 135 140 

Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gin 
145 150 155 160 

Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro 
165 170 175 

Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly Val 
180 185 190 

His Thr Phe Pro Ala Val Leu Gin Ser Asp Leu Tyr Thr Leu Ser Ser 
195 200 205 

Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val Thr Cys 
210 215 220 

Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys He Val 
225 230 235 240 

Pro Arg Asp Cys 



<210> 11 
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<211> 235 
<212> PRT 
<213> Artificial 

<220> 

<223> an immunoglobulin IN-1 light chain 
<400> 11 

Met Lys Gin Ser Thr He Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr 
15 10 15 

Pro Val Thr Lys Ala Asp He Glu Leu Thr Gin Ser Pro Ala He Met 
20 25 30 

Ala Ala Ser Val Gly Glu Thr Val Thr He Thr Cys Gly Ala Ser Glu 
35 40 45 

Asn He Tyr Gly Ala Leu Asn Trp Tyr Gin Arg Lys Gin Gly Lys Ser 
50 55 60 

Pro Gin Leu Leu He Tyr Gly Ala Thr Asn Leu Ala Asp Gly Met Ser 
65 70 75 80 



Ser Arg Phe Ser Gly Ser Gly Ser Gly Arg Gin Tyr Ser Leu Lys He 
85 90 95 
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Ser Ser Leu His Pro Asp Asp Val Ala Thr Tyr Tyr Cys Gin Asn Val 
100 105 110 

Leu Ser Thr Pro Arg Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys 
115 120 125 

Arg Ala Asp Ala Ala Pro Thr Val Ser He Phe Pro Pro Ser Ser Glu 
130 135 140 

Gin Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe 
145 150 155 160 

Tyr Pro Lys Asp He Asn Val Lys Trp Lys He Asp Gly Ser Glu Arg 
165 170 175 

Gin Asn Gly Val Leu Asn Ser Trp Thr Asp Gin Asp Ser Lys Asp Ser 
180 185 190 

Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu 
195 200 205 

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser 
210 215 220 

Pro He Val Lys Ser Phe Asn Arg Asn Glu Cys 
225 230 235 
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<210> 12 

<211> 68 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 12 

cggaattcgc ggccgccgta cggccatgaa aaagacagct atcgcgattg cagtggcact 60 
ggctggtt 68 

<210> 13 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 13 

tgcagtggca ctggctggtt tcgctaccgt agcgcaggcc gaagttaaac tgcatgagtc 60 
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agggcctggg 70 

<210> 14 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 14 

tgcatgagtc agggcctggg ctggtaaggc ctgggacttc agtgaagata tcctgcaagg 60 
cttctggcta 70 

<210> 15 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
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<400> 15 

actgcagaca catcctccag cactgcctac atgcagctca gtagcctgac atctgaggac 60 

<210> 16 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 16 

gtagcctgac atctgaggac tctgctgtct atttctgtgc aagattttac tacggtagta 60 

<210> 17 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 17 

aagattttac tacggtagta gctactggta cttcgatgtc tggggccaag gcaccacggt 60 
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<210> 18 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 18 

cgggatccct gtccagcggt gtgcacacct tcccagctgt cctgcaatct gacctctaca 60 

<210> 19 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 19 

cctgcaatct gacctctaca ctctgagcag ctcagtgact gtcccctcca gcacctggcc 60 
cagcgagacc 70 
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<210> 20 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 20 

gcacctggcc cagcgagacc gtcacctgca acgttgccca cccggcttct agcaccaaag 60 
ttgacaagaa 70 

<210> 21 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 21 

gccgacatcg agctcaccca gtctccagca atcatggctg catctgtggg agaaactgtc 60 
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accatcacat 



70 



<210> 22 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



<400> 22 



agaaactgtc accatcacat gtggagcaag tgagaatatt tacggtgctt taaattggta 



60 



tcagcggaaa 



70 



<210> 23 



<211> 70 



<212> DNA 



<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
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<400> 23 

taaattggta tcagcggaaa cagggaaaat ctcctcagct cctgatctat ggtgcaacca 60 
acttggcaga 70 



<210> 24 

<211> 72 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 24 

accgctcgag ctgaagcgcg ctgatgctgc accgactgta tccatcttcc caccatccag 60 
tgagcagtta ac 72 



<210> 25 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 
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<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 25 

ccatccagtg agcagttaac atctggaggt gcctcagtcg tgtgcttctt gaacaacttc 60 
taccccaaag 70 

<210> 26 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 26 

gaacaacttc taccccaaag acatcaatgt caagtggaag attgatggca gtgaacgaca 60 
aaatggcgtc 70 

<210> 27 

<211> 79 

<212> DNA 

<213> Artificial 
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<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 27 

caagagcttc aacaggaatg agtgttagtc cgtagtaaga aaaacttagg gtgaaagttc 60 
atgcggccgc aagcttggg 79 

<210> 28 

<211> 80 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 28 

tgaacgacat aacagctata cctgtgaggc cactcacaag acatcaactt cacccattgt 60 
caagagcttc aacaggaatg 80 

<210> 29 
<211> 70 
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<212> DNA 
<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 29 

gacagcacct acagcatgag cagcaccctc acgttgacca aggacgagta tgaacgacat 60 
aacagctata 70 

<210> 30 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 30 

gtgaacgaca aaatggcgtc ctgaacagtt ggactgatca ggacagcaaa gacagcacct 60 



acagcatgag 



70 
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<210> 31 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 31 

ttactgtcaa aatgtgttaa gtactcctcg gacgttcgga gctgggacca agctcgagcg 60 
gaagcttggg 70 

<210> 32 

<211> 80 

<212> DNA 

<213> Artificial v 
<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 32 

atctggtaga cagtattctc tcaagatcag tagcctgcat cctgacgatg ttgcaacgta 60 



ttactgtcaa aatgtgttaa 



80 
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<210> 33 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 33 

ggtgcaacca acttggcaga tggcatgtca tcgaggttca gtggcagtgg atctggtaga 60 
cagtattctc 70 

<210> 34 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 34 

gcactattgc actggcactc ttaccgttac tgtttacccc tgtgacaaaa gccgacatcg 60 
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agctcaccca 



70 



<210> 35 

<2U> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



<400> 35 



agaaaaactt agggtgaaag ttcatcgcgg ccgtacggcc atgaaacaaa gcactattgc 



60 



actggcactc 



70 



<210> 36 



<211> 70 



<212> DNA 



<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
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<400> 36 

agcaccaaag ttgacaagaa aatcgtaccg cgcgactgct aaccgtagta agaaaaactt 60 
agggtgaaag 70 



<210> 37 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 37 

tgactctggg atgcctggtc aagggctatt tccctgagcc agtgacagtg acctggaact 60 
ctggatcccg 70 



<210> 38 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 
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<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 38 

gtctgtttac cctctggctc ctggttctgc ggctcagact aactctatgg tgactctggg 60 



<210> 39 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



atgcctggtc 



70 



<400> 



39 



tggggccaag gcaccacggt caccgtctcc tcagcaaaga ccactcctcc gtctgtttac 



60 



cctctggctc 



70 



<210> 40 



<211> 70 



<212> DNA 



<213> Artificial 
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<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 40 

gaggtggtta tactaactac aatgagaagt tcaagggcaa ggccacactg actgcagaca 60 
catcctccag 70 

<210> 41 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 41 

aaagcagagg cctggacatg gacttgagtg gattggagat atttaccctg gaggtggtta 60 
tactaactac 70 



<210> 42 
<211> 70 
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<212> DNA 
<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 42 

tcctgcaagg cttctggcta caccttcact aactactggc taggttgggt aaagcagagg 60 
cctggacatg 70 

<210> 43 

<211> 753 

<212> DNA 

<213> Artificial 

<220> 

<223> an anti-CD28 ScFv antibody gene (SYN205-13) 
<400> 43 

tctagagaca tcgagctcac tcagtctcca gcttctttgg ctgtgtctct agggcagaga 60 
gccaccatct cctgcagagc cagtgagagt gttgaatatt atgtcacaag tttaatgcag 120 
tggtaccagc agaagccagg acagccaccc aaactcctca tctttgctgc atccaacgta 180 
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gaatctgggg tccctgccag gtttagtggc agtgggtctg ggacaaactt cagcctcaac 240 

atccatcctg tggacgagga tgatgttgca atgtatttct gtcagcaaag taggaaggtt 300 

ccttacacgt tcggaggggg gaccaagctg gaaataaaac ggggaggcgg cggttctggc 360 

ggtggcggat caggtggcgg aggctcgcag gtgaaactgc agcagtctgg acctggcctg 420 

gtgacgccct cacagagcct gtccatcact tgtactgtct ctgggttttc attaagcgac 480 

tatggtgttc actgggttcg ccagtctcca ggacagggac tggagtggct gggagtaata 540 

tgggctggtg gaggcacgaa ttataattcg gctctcatgt ccagaaagag catcagcaaa 600 

gacaactcca agagccaagt tttcttaaaa atgaacagtc tgcaagctga tgacacagcc 660 

gtgtattact gtgccagaga taagggatac tcctattact attctatgga ctactggggc 720 

caagggacca cggtcactgt ctcctcgtct aga 753 

<210> 44 
<211> 247 
<212> PRT 
<213> Artificial 
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<220> 

<223> an anti-CD28 ScFv fragment encoded by SYN205-13 
<400> 44 

Asp He Glu Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly 
15 10 15 

Gin Arg Ala Thr He Ser Cys Arg Ala Ser Glu Ser Val Glu Tyr Tyr 
20 25 30 

Val Thr Ser Leu Met Gin Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 
35 40 45 

Lys Leu Leu lie Phe Ala Ala Ser Asn Val Glu Ser Gly Val Pro Ala 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asn Phe Ser Leu Asn He His 
65 70 75 80 

Pro Val Asp Glu Asp Asp Val Ala Met Tyr Phe Cys Gin Gin Ser Arg 
85 90 95 



Lys Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 110 
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Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gin 
115 120 125 

Val Lys Leu Gin Gin Ser Gly Pro Gly Leu Val Thr Pro Ser Gin Ser 
130 135 140 

Leu Ser lie Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Asp Tyr Gly 
145 150 155 160 

Val His Tip Val Arg Gin Ser Pro Gly Gin Gly Leu Glu Trp Leu Gly 
165 170 175 

Val He Trp Ala Gly Gly Gly Thr Asn Tyr Asn Ser Ala Leu Met Ser 
180 185 190 

Arg Lys Ser He Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu Lys 
195 200 205 

Met Asn Ser Leu Gin Ala Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
210 215 220 

Asp Lys Gly Tyr Ser Tyr Tyr Tyr Ser Met Asp Tyr Trp Gly Gin Gly 
225 230 235 240 

Thr Thr Val Thr Val Ser Ser 
245 
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<210> 45 

<211> 131 

<212> DNA 

<213> Artificial 

<220> 

<223> a NotI fragmnet containing an EIS sequence in pGEM~4Zcst 
<400> 45 

gcggccgcca aagttcaatg gattttcagg tgcagatttt cagcttcctg ctaatcagtg 60 
cctcagtcat aatgtccaga ggatctagac cgtagtaaga aaaacttagg gtgaaagttc 120 
atcgcggccg c 131 



<210> 46 

<211> 22 

<212> PRT 

<213> Mus musculus 

<400> 46 



Met Asp Phe Gin Val Gin He Phe Ser Phe Leu Leu He Ser Ala Ser 
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15 10 15 

Val lie Met Ser Arg Gly 
20 

<210> 47 
<211> 70 
<212> DNA 
<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 47 

tctagagaca tcgagctcac tcagtctcca gcttctttgg ctgtgtctct agggcagaga 60 
gccaccatct 70 

<210> 48 

<211> 70 

<212> DNA 

<213> Artificial 
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<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 48 

agggcagaga gccaccatct cctgcagagc cagtgagagt gttgaatatt atgtcacaag 60 
tttaatgcag 70 



<210> 49 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment 

<400> 49 

atgtcacaag tttaatgcag tggtaccagc agaagccagg acagccaccc aaactcctca 60 
tctttgctgc 70 



<210> 50 
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<211> 70 
<212> DNA 
<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 50 

ccttacacgt tcggaggggg gaccaagctg gaaataaaac ggggaggcgg cggttctggc 60 
ggtggcggat 70 

<210> 51 

<2U> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 51 

cggttctggc ggtggcggat caggtggcgg aggctcgcag gtgaaactgc agcagtctgg 60 
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acctggcctg 



70 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 

<400> 



52 
70 
DNA 

Artificial 

an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 



agcagtctgg acctggcctg gtgacgccct cacagagcct gtccatcact tgtactgtct 



60 



ctgggttttc 



70 



<210> 53 



<211> 70 



<212> DNA 



<213> Artificial 



<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 
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<400> 53 

gacaactcca agagccaagt tttcttaaaa atgaacagtc tgcaagctga tgacacagcc 60 



gtgtattact 70 



<210> 54 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 54 

tgacacagcc gtgtattact gtgccagaga taagggatac tcctattact attctatgga 60 
ctactggggc 70 



<210> 55 

<211> 53 

<212> DNA 

<213> Artificial 
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<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 55 

tctagacgag gagacagtga ccgtggtccc ttggccccag tagtccatag aat 53 



<210> 56 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 56 

acttggctct tggagttgtc tttgctgatg ctctttctgg acatgagagc cgaattataa 60 
ttcgtgcctc 70 



<210> 57 
<211> 70 
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<212> DNA 
<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 57 

cgaattataa ttcgtgcctc caccagccca tattactccc agccactcca gtccctgtcc 60 
tggagactgg 70 



<210> 58 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 58 

gtccctgtcc tggagactgg cgaacccagt gaacaccata gtcgcttaat gaaaacccag 60 



agacagtaca 



70 
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<210> 59 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 59 

ccccctccga acgtgtaagg aaccttccta ctttgctgac agaaatacat tgcaacatca 60 
tcctcgtcca 70 



<210> 60 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 
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<400> 60 

tgcaacatca tcctcgtcca caggatggat gttgaggctg aagtttgtcc cagacccact 
gccactaaac 



<210> 61 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 61 

cagacccact gccactaaac ctggcaggga ccccagattc tacgttggat gcagcaaaga 60 



tgaggagttt 7Q 



<210> 62 

<211> 22 

<212> DNA 

<213> Artificial 
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<220> 

<223> a synthetic primer F6 

<400> 62 

acaagagaaa aaacatgtat gg 22 

<210> 63 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic primer R199 



<400> 63 

gataacagca cctcctcccg act 



23 
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DESCRIPTION 

P ARAMY XO V I RAL VECTORS ENCODING ANTIBODIES, AND USES THEREOF 

5 Technical Field 

The present invention relates to paramyxoviral vectors encoding 
polypeptides that comprise antibody variable regions , and uses 
thereof. 

10 Background Art 

.The usefulness of monoclonal antibodies as medicines has been 
broadly recognized, and' no less than ten kinds of monoclonal antibody 
medicines are already on the market, or being prepared for marketing 
(Dickman, S., Science 280: 1196-1197, 1998). Monoclonal antibody 

15 medicines are characterized by their selectivity in binding to only 
one specific antigen, thus expressing their activity of inhibiting 
or eliminating that antigen. Therefore, their future medicinal 
development has been highly expected. However, the following 
problems with monoclonal antibody medicines have been pointed out: 

20 1) they are usually prepared using mammalian hybridomas, which are 
generally expensive to produce, and 2) they lead to side effects such 
as fever, even if mild, because they are usually delivered by systemic 
administration. Although attempts have been made to produce 
antibodies using bacteria such as Escherichia coli, yeast, or insect 

25 cells, there is concern that differences in sugar chain modification 
and such may affect the biological activity of the antibodies, and 
the antigenicity of the antibody proteins. 

Disclosure of the Invention 
30 An objective of the present invention is to provide 

paramyxoviral vectors encoding polypeptides that comprise antibody 

variable regions, and uses thereof. 

The present inventors considered that, if gene transfer vectors 

could be used to express monoclonal antibody medicines currently in 
35 wide use, and expected to be used more broadly in the future, the 

antibody medicines could be locally expressed near the focus of the 
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disease. They considered that this would very probably reduce side 
effects and, at the same time, solve the cost problems that always 
accompany the development of monoclonal antibody medicines. 

Recently, various gene transfer vectors have been developed for 
5 gene therapy, and depending upon the type of vector, localized 
expression in gene-transferred cells can be expected. In particular, 
the present inventors have so far used Sendai virus (SeV) to develop 
a novel gene transfer vector, which can be used for gene introduction 
as well as gene therapy. SeV is a non-segmented minus strand RNA virus, 

10 belonging to Paramyxovirus, and is one of the murine parainfluenza 
viruses. The present inventors have newly constructed SeVs 
expressing monoclonal antibodies, and : conducted experiments using 
these to establish novel gene therapies that express the monoclonal 
antibodies in living bodies. The present inventors used two types 

15 of SeVs, transmissible and transmission-deficient, to construct 
vectors carrying the Fab gene (H and L chains) of the neutralizing 
antibody (IN-1) for the axonal outgrowth inhibitor (NOGO) . Both 
vectors were successfully reconstituted, and a transmissible-type 
vector of 2 9 HAU (about 5x 10 8 ClU/ml) and a transmission-deficient 

20 type (F gene-deficient type) vector of 2.7x 10 7 ClU/ml, were 
successfully recovered. Cells were transduced with these vectors, 
and bands of about 47 kDa under oxidizing conditions, and about 30 
kDa under reducing conditions, were detected in their culture 
supernatants, indicating that a Fab antibody with bonded H and L chains 

25 was formed under oxidizing conditions. Since vectors expressing 
antibodies against axonal outgrowth inhibitors are expected to be 
applied to spinal cord injuries, the present vectors can be used in 
gene therapies for spinal cord injuries. 

Furthermore, the present inventors discovered that the 

30 antibody-expressing paramyxoviral vectors are also useful as vectors 
with reduced immunogenicity . When a viral vector is administered to 
a living body, immune reaction to the introduced virus is induced, 
which eliminates the viral vector and inhibits long-term expression 
of the introduced gene. Under such conditions, multiple 

35 administrations of the vectors are also difficult. If the vector 
comprises the activity of suppressing induction of the immune reaction, 
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immunoreaction against the vector can be suppressed, and long-term 
expression and multiple (repeated) administrations of the introduced 
gene become possible. Hence, vectors expressing antibodies against 
immune signal molecules are effective. For example, by using a vector 
5 to express an antibody against a molecule that transduces a 
co-stimulatory signal, which is a secondary signal that works with 
signals from T cell receptors (TCR) in immune cells such as T cells, 
antigens, and major histocompatibility complex (MHC) antigens, this 
second signal can be eliminated, and the T cells inactivated. Such 
10 paramyxoviral vectors enable the suppression of cellular immunity 
against the vector, as well as the long-term expression of introduced 
genes . 

Thus, the vectors provided in this invention are suitable for 
in vivo administration, particularly in gene therapies, and are 

15 expected to be applied to various diseases and injuries. Further, 
since the paramyxoviral vectors enable introduced genes to be 
expressed in mammalian cells at extremely high levels, desired 
antibodies can also be produced in large quantities in these mammalian 
cells, including human cells. Thus, the antibody-expressing 

20 paramyxoviral vectors are highly useful, not only clinically, but 
also industrially. 

The present invention relates to paramyxoviral vectors encoding 
polypeptides that comprise antibody variable regions, and uses 
thereof, and more specifically to: 

25 (1) a paramyxoviral vector encoding a polypeptide that comprises an 
antibody variable region; 

(2) the viral vector of (1), wherein the paramyxovirus is a Sendai 
virus ; 

(3) the viral vector of (1), wherein the polypeptide is a secretory 
30 type; 

(4) the paramyxoviral vector of (1), wherein the vector encodes a 
polypeptide comprising an antibody H chain variable region, and a 
polypeptide comprising an antibody L chain variable region; 

(5) the viral vector of (4), wherein the polypeptide comprising an 
35 antibody H chain variable region and the polypeptide comprising an 

antibody L chain variable region are linked to each other to form 
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a Fab; 

(6) the viral vector of (5), wherein at least one of the antibody 
variable regions is derived from an antibody against a ligand or a 
receptor; 

5 (7) the viral vector of (6), wherein the antibody binds to a factor 
that inhibits the survival or differentiation of neurons or the axonal 
outgrowth; 

(8) the viral vector of (7), wherein the antibody is an antibody against 
a NOGO; 

10 (9) the viral vector of ( 6) ', wherein the antibody is an antibody against 
a receptor associated with immune signal transduction, or a ligand 
thereof; 

(10) the vector of (9), wherein the antibody is an antibody against 
a receptor expressed on the surface of a T cell or antigen-presenting 

15 cell, or a ligand thereof; 

(11) the vector of (10), wherein the receptor or ligand thereof is 
a signal transduction molecule of a costimulatory signal of a T cell 
or antigen-presenting cell; 

(12) the vector of (11), wherein the signal transduction molecule 
20 is a molecule selected from the group consisting of CD28, CD80, CD86, 

LFA-1, ICAM-1 (CD54), PD-1, and ICOS; 

(13) the vector of (9), wherein the vector further encodes another 
foreign gene; 

(14) a method for manufacturing a recombinant polypeptide comprising 
25 an antibody variable region, wherein the method comprises the steps 

of: 

(a) transducing the viral vector of (1) to a mammalian cell; and 

(b) recovering a produced polypeptide from the mammalian cell 
transduced with the vector, or the culture supernatant thereof; 

30 (15) a polypeptide produced by the method of (14); 

(16) a method for promoting nerve formation, wherein the method 
comprises the step of delivering the vector of (7) to a site in which 
the nerve formation is required; 

(17) a method for treating a spinal cord lesion, wherein the method 
35 comprises the step of delivering the vector of (7) to the lesion site; 

(18) a method for suppressing an immune reaction, wherein the method 
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comprises the step of administering the vector of (9) ; 

(19) the method of (18), wherein the method further comprises the 
step of administering an antibody against a receptor associated with 
immune signal transduction, or a ligand thereof, or CTLA-4 or a 

5 fragment thereof; 

(20) a method for increasing the expression of a gene from a vector 
by prolonging gene expression from the vector, and/or by the repeated 
administration of the vector, wherein the method comprises the step 
of administering the vector of (9); 

10 (21) the method .of (20), wherein the method further comprises the 
step of administering an antibody against a receptor associated with 
immune signal transduction, or* a' ligand thereof, or CTLA-4 or a 
fragment thereof; 

(22) a composition of a vector with elevated durability of expression, 
15 comprising the vector of (9) and a pharmaceutically acceptable 

carrier; and 

(23) a gene transduction kit, comprising (a) the vector of (9) and 
(b) an antibody against a receptor associated with immune signal 
transduction, or a ligand thereof, or CTLA-4 or a fragment thereof. 

20 Herein, "antibody" is a general term for polypeptides comprising 

immunoglobulin variable regions, and more specifically includes 
immunoglobulin chains (H or L chains) , fragments comprising variable 
regions thereof, and polypeptides comprising these fragments. 
Antibodies may be natural or artificially produced. For example, they 

25 may be chimeras of two or more antibodies (for example, a chimeric 
antibody of a human antibody and another mammal' s antibody) . In this 
invention, "antibody" also includes recombinant antibodies (for 
example, humanized antibodies) constructed by Fc region substitutions 
or by CDR grafts. An "immunoglobulin variable region" refers to a 

30 variable region of an immunoglobulin H or L chain (i.e., V H or V L ) 
or a portion thereof. An L chain may be either a k chain or y chain. 
In this invention, a variable region may comprise an amino acid 
sequence comprising any of the complementarity-determining regions 
(CDRs) , and specifically, may comprise any of the CDR1, CDR2, and 

35 CDR3 of an H or L chain . Preferably, in this invention, immunoglobulin 
variable regions are regions comprising the three CDRs, CDR1, CDR2, 
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and CDR3, of an H or L chain. In the present invention, immunoglobulins 
include any class of immunoglobulin, for example, IgM, IgG, IgA, IgE, 
and IgD. 

A recombinant virus means a virus produced via a recombinant 
5 polynucleotide. A recombinant polynucleotide refers to a 
polynucleotide in which nucleotides are not bound in a natural manner. 
Specifically, a recombinant polynucleotide is a polynucleotide whose 
binding has been artificially modified (cleaved or linked) . 
Recombinant polynucleotides can be produced by gene recombination 

10 methods known in the art, by combining polynucleotide syntheses, 
nuclease treatments, ligase treatments, and so on. Recombinant 
proteins can be produced. by expressing recombinant polynucleotides 
that encode the proteins-:" Recombinant viruses can be produced by 
expressing polynucleotides that encode viral genomes constructed by 

15 gene manipulations, and then reconstituting the viruses. 
"'Recombinant proteins' 7 refers to proteins produced via recombinant 
polynucleotides, or to artificially synthesized proteins. 

In the present invention, a "gene" refers to a genetic substance, 
a nucleic acid encoding a transcription unit. Genes may be RNAs or 

20 DNAs . In this invention, a nucleic acid encoding a protein is referred 
to as a gene of that protein. Further, a gene may not encode a protein. 
For example, a gene encoding a functional RNA, such as a ribozyme 
or antisense RNA, is referred to as a gene of the ribozyme or antisense 
RNA. A gene may be a naturally occurring or artificially designed 

25 sequence. Furthermore, in the present invention, w DNA" includes both 
single-stranded and double-stranded DNAs. Moreover, "encoding a 
protein" means that a polynucleotide comprises an ORF that encodes 
an amino acid sequence of the protein in a sense or antisense strand, 
so that the protein can be expressed under appropriate conditions. 

30 In this invention, a paramyxovirus refers to a virus belonging 

to Paramyxoviridae, or to derivatives thereof. Paramyxoviruses are 
a group of viruses with non-segmented negative strand RNA as their 
genome, and they include Paramyxovirinae (including Respirovirus 
(also referred to as Paramyxovirus) , Rubulavirus, and Morbillivirus) , 

35 and Pneumovirinae (including Pneumovirus and Metapneumovirus) . 
Specific examples of Paramyxovirus applicable to the. present 
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invention are Sendai virus, Newcastle disease virus, mumps virus, 
measles virus, respiratory syncytial virus (RS virus), rinderpest 
virus, distemper virus, simian parainfluenza virus (SV5) , and human 
parainfluenza viruses 1, 2, and 3. More specifically, such examples 
5 include Sendai virus (SeV) , human parainfluenza virus-1 (HPIV-1), 
human parainfluenza virus-3 (HPIV-3) , phocine distemper virus (PDV) , 
canine distemper virus (CDV) , dolphin molbillivirus (DMV), 
peste-des-petits-ruminants virus (PDPR), measles virus (MV) , 
rinderpest virus (RPV) , Hendra virus (Hendra) , Nipah virus (Nipah) , 

10 human parainfluenza virus-2 (HPIV-2), simian parainfluenza virus 5 
(SV5), human parainfluenza virus-4a (HPIV-4a) , human parainfluenza 
virus-4b (HPIV-4b) , mumps, virus (Mumps), and Newcastle disease virus 
(NDV) . A more' preferred example is a virus selected from the group 
consisting of Sendai virus (SeV), human parainfluenza virus-1 

15 (HPIV-1), human parainfluenza virus-3 (HPIV-3), phocine distemper 
virus (PDV), canine distemper virus (CDV), dolphin molbillivirus 
(DMV), peste-des-petits-ruminants virus (PDPR), measles virus (MV) , 
rinderpest virus (RPV), Hendra virus (Hendra), and Nipah virus (Nipah) . 
Viruses of this invention are preferably those belonging to 

20 Paramyxovirinae (including Respirovirus , Rubulavirus , and 
Mo rbilli virus) or derivatives thereof, and more preferably those 
belonging to the genus Respirovirus (also referred to as 
Paramyxovirus) or derivatives thereof. Examples of viruses of the 
genus Respirovirus applicable to this invention are human 

25 parainfluenza virus-1 (HPIV-1), human parainfluenza virus-3 (HPIV-3), 
bovine parainfluenza virus-3 (BPIV-3) , Sendai virus (also referred 
to as murine parainfluenza virus-1), and simian parainfluenza 
virus-10 (SPIV-10) . The most preferred paramyxovirus in this 
invention is Sendai virus. These viruses may be derived from natural 

30 strains, wild strains, mutant strains, laboratory-passaged strains, 
artificially constructed strains, or the like. 

In this invention, a "vector" is a carrier for introducing a 
nucleic acid into a cell. Paramyxoviral vectors are carriers derived 
from paramyxoviruses to introduce nucleic acids into cells. 

35 Paramyxoviruses such as SeV are excellent gene transfer vectors. 
Since paramyxoviruses carry out transcription and replication only 
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in the cytoplasm of host cells, and since they don't have a DNA phase, 
chromosomal integration does not occur. Therefore, they do not give 
rise to safety problems caused by chromosomal abberations, such as 
canceration or immortalization. This characteristic of 

5 paramyxoviruses contributes a great deal to safety when using a 
paramyxovirus as a vector. When used for foreign gene expression, 
SeV showed hardly any nucleotide mutation, even after continuous 
multiple passaging, indicating the high stability of its genome and 
the long-term stable expression of inserted foreign genes (Yu, D. 

10 etal., Genes Cells 2, 457-466 (1997)). SeV has further qualitative 
merits, such as flexibility in the size of genes to be inserted and 
in the packaging- thereof , since it dpes not have a capsid structure 
protein. A transmissible SeV vector can introduce a foreign gene of 
at least 4 kbin size, and can simultaneously express two or more 

15 genes by adding transcription units. Thus, antibody H and L chains 
can be expressed from the same vector (Example 1) . 

SeV is known to be pathogenic to rodents, causing pneumonia; 
however, it is not pathogenic to humans. This was supported by a 
previous report that nasal administration of wild type SeV to non-human 

20 primates does not show severe adverse effects (Hurwitz, J. L. et al., 
Vaccine 15: 533-540, 1997) . The two points below, "high inf ectivity" 
and "high expression level", should also be noted as advantages. SeV 
vectors infect cells by binding to sialic acids in the sugar chains 
of cell membrane proteins. This sialic acid is expressed in almost 

25 all cells, giving rise to a broad infection spectrum, i.e., high 
inf ectivity . When a transmissible SeV replicon-based vector releases 
viruses, these viruses re-infect neighboring cells, replicating 
multiple ribonucleoprotein (RNP) copies in the cytoplasm of infected 
cells, and distributing these into daughter cells in line with cell 

30 division, and therefore continuous expression can be expected. 
Further, SeV vectors can be applied to an extremely wide range of 
tissues. This broad inf ectivity indicates the applicability of SeV 
vectors to various types of antibody-treatments (and analyses) . 
Furthermore, their characteristic expression mechanism, wherein 

35 transcription and replication occurs only in the cytoplasm, has been 
shown to express inserted genes at very high levels (Moriya, C. et 
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al., FEBSLett. 425(1) 105-111 ( 1998 ) ; WO00/70070) . Furthermore, SeV 
vectors made non-transmissible by deleting an envelope gene have been 
successfully recovered (WO00/70070; Li, H.-O. etal., J. Virol. 74(14) 
6564-6569 (2000) ) . Thus, SeV vectors have been improved to further 
5 enhance their "safety", while maintaining their "high inf ectivity" 
and "high expression levels". 

These characteristics of SeV support the effectivity of 
paramyxoviral vectors including SeV for gene therapy and gene transfer, 
and the likelihood that SeV will become a promising choice in gene 

10 therapy*f br- in* vivo 1 or ex vivo' antibody expression. In particular, 
vectors capable of co-expressing high levels of H and L chains without 
human toxicity have strong clinical possibilities. By inserting an 
antibody. gene for treatment (and analysis) into a paramyxoviral vector, 
and causing the vector to function, the antibody gene can be locally 

15 expressed at high levels near the disease focus, and definite 
therapeutic effects can be expected, along with reduced side effects. 
Further, such vectors are also highly likely to solve the cost problems 
which always accompany the development of monoclonal antibody 
medicines. These effects are thought to be stronger for those 

20 paramyxoviral vectors, including SeV, that can induce strong 
transient expression of inserted genes. 

Paramyxoviral vectors comprise paramyxovirus genomic RNAs . A 
genomic RNA refers to an RNA that comprises the function of forming 
an RNP with a viral protein of a paramyxovirus, such that a gene in 

25 the genome is expressed by the protein, and that nucleic acid is 
replicated to form daughter RNPs. Paramyxoviruses are viruses with 
a single-strand negative chain RNA in their genome, and such RNAs 
encode genes as antisense sequences . In general, in the paramyxoviral 
genome, viral genes are arranged as antisense sequences between the 

30 3' -leader region and the 5' -trailer region. Between the ORFs of 
respective genes are a transcription ending sequence (E sequence) 
-intervening sequence (I sequence) - transcription starting sequence 
(S sequence), such that the RNA encoding the ORF of each gene is 
transcribed as an individual cistron. Genomic RNAs in a vector of 

35 this invention comprise the antisense RNA sequences encoding N 
(nucleocapsid)-, P (phospho)-, and L (large) -proteins, which are viral 
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proteins essential for the expression of the group of genes encoded 
by an RNA, and for the autonomous replication of the RNA itself. The 
RNAs may also encode M (matrix) proteins, essential for virion 
formation. Further, the RNAs may encode envelope proteins essential 
5 for virion infection. Paramyxovirus envelope proteins include F 
(fusion) protein that causes cell membrane fusion, and HN 
(hemagglutinin-neuraminidase) protein, essential for viral adhesion 
to cells. However, HN protein is not required for the infection of 
certain types of cells (Markwell, M.A. et al., Proc. Natl. Acad. Sci. 

10 USA 82 (4 if-:- 978-982 (1985) ) , and infection is achieved with F protein 
only. The RNAs may encode envelope proteins other than F protein 
and/or HN protein. 

Paramyxoviral vectors of this invention may be, for example, 
complexes of paramyxoviral genomic RNAs and viral proteins, that is, 

15 ribonucleoproteins (RNPs) . RNPs can be introduced into cells, for 
example, in combination with desired transfection reagents. 
Specifically, such RNPs are complexes comprising a paramyxoviral 
genomic RNA, N protein, P protein, and L protein. On introducing an 
RNP into cells, cistrons encoding the viral proteins are transcribed 

20 from the genomic RNA by the action of viral proteins, and, at the 
same time, the genome itself is replicated to form daughter RNPs. 
Replication of a genomic RNA can be confirmed by using RT-PCR, Northern 
blot hybridization, or the like to detect an increase in the copy 
number of the RNA. 

25 Further, paramyxoviral vectors of this invention are preferably 

paramyxovirus virions. "Virion" means a microparticle comprising a 
nucleic acid released from a cell by the action of viral proteins. 
Paramyxovirus virions comprise structures in which an above-described 
RNP, comprising genomic RNA and viral proteins, is enclosed in a lipid 

30 membrane ( referred to as an envelope) , derived from the cell membrane . 
Virions may have infectivity. Infectivity refers to the ability of 
a paramyxoviral vector to introduce nucleic acids in the vector into 
cells to which the virion has adhered, since they retain cell adhesion 
and membrane-fusion abilities. Paramyxoviral vectors of this 

35 invention may be transmissible or transmission-deficient vectors. 
"Transmissible" means that, when a viral vector is introduced into 
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a host cell, the virus can replicate itself within the cell to produce 
infectious virions. 

For example, each gene in each virus belonging to 
Paramyxovirinae is generally described as below. In general, N gene 
5 is also described as "NP" . 

Respirovirus • • • • N • • • P/C/V • • • M* • ■ F • • • HN • • • • • • L 

Rubulavirus N • • -P/V M- • -F- • • HN • • • (SH) • • L 

Morbillivirus- • • N • • -P/C/V- • -M- • -F - • -H L 

For example, the database accession numbers for the nucleotide 
sequences of each of the Sendai virus genes are : M29343, M302 02, M30203, 
M30204, M51331, M55565, M69046, and X17218 for N gene; M30202, M30203, 
M30204, M55565, M69046, X00583, X17007, andX17008 for P gene; D11446, 

10 K02742, M30202, M30203, M30204, M69046, U31956, X00584, and X53056 
for M gene; D00152, D11446, D17334, D17335, M30202, M30203, M30204, 
M69046, X00152, and X02131 for F gene; D26475, M12397, M30202, M30203, 
M30204, M69046, X00586, X02808, and X56131 for HN gene; and D00053, 
M30202, M30203, M30204, M69040, X00587, and X58886 for L gene. 

15 Examples of viral genes encoded by other viruses are: CDV, AF014953; 
DMV, X75961; HPIV-1, D01070; HPIV-2, M55320; HPIV-3, D10025; Mapuera, 
X85128; Mumps, D86172; MV, K01711; NDV, AF064091; PDPR, X74443; PDV, 
X75717; RPV, X68311; SeV, X00087; SV5, M81442; and Tupaia, AF079780 
for N gene; CDV, X51869; DMV, Z47758; HPIV-1, M74081; HPIV-3, X04721; 

20 HPIV-4a, M55975; HPIV-4b, M55976; Mumps, D86173; MV, M89920; NDV, 
M20302; PDV, X75960; RPV, X68311; SeV, M30202; SV5, AF052755; and 
Tupaia, AF079780 for P gene; CDV, AF014953; DMV, Z47758; HPIV-1, 
M74081; HPIV-3, D00047; MV, AB016162; RPV, X68311; SeV, AB005796; 
and Tupaia, AF079780 for C gene; CDV, M12669; DMV, Z30087; HPIV-1, 

25 S38067; HPIV-2, M62734; HPIV-3, D00130; HPIV-4a, D10241; HPIV-4b, 
D10242; Mumps, D86171; MV, AB012948; NDV, AF089819; PDPR, Z47977; 
PDV, X75717; RPV, M34018; SeV, U31956; and SV5, M32248 for M gene; 
CDV, M21849; DMV, AJ224704; HPN-1, M22347; HPIV-2, M60182; HPIV-3, 
X05303; HPIV-4a, D49821; HPIV-4b, D49822; Mumps, D86169; MV, 

30 AB003178; NDV, AF048763; PDPR, Z37017; PDV, AJ224706; RPV, M21514; 
SeV, D17334; and SV5, AB021962 for F gene; and, CDV, AF112189; DMV, 
AJ224705; HPIV-1, U709498; HPIV-2, D000865; HPIV-3, AB012132; HPIV-4A, 
M34033; HPIV-4B, AB006954; Mumps, X99040; MV, K01711; NDV, AF204872; 
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PDPR, Z81358; PDV, Z36979; RPV, AF132934; SeV, U06433; andSV-5, S76876 
for HN (H or G) gene. However, a number of strains are known for each 
virus, and genes exist that comprise sequences other than those cited 
above, due to differences in strains. 
5 The ORFs of these viral proteins are arranged as antisense 

sequences in the genomic RNAs, via the above-described E-I-S sequence. 
The ORF closest to the 3' -end of the genomic RNAs only requires an 
S sequence between the 3' -leader region and the ORF, and does not 
require an.E or I sequence. Further, the ORF closest to the 5' -end 

10 of the genomic RNA only requires an E sequence between the 5' -trailer 
region and the ORF, and does not require an I or S sequence. 
Furthermore, two ORFs can be transcribed as a single cistron, for 
example, by using an internal ribosome entry site (IRES) sequence. 
In such a case, an E-I-S sequence is not required between these two 

15 ORFs. In wild type paramyxoviruses, a typical RNA genome comprises 
a 3' -leader region, six ORFs encoding the N, P, M, F, HN, and L proteins 
in .the antisense and in this order, and a 5' -trailer region on the 
other end. In the genomic RNAs of this invention, as for the wild 
type viruses, it is preferable that ORFs encoding the N, P, M, F, 

20 HN, and L proteins are arranged in this order, after the 3' -leader 
region, and before the 5' -trailer region; however, the gene 
arrangement is not limited to this. Certain types of paramyxovirus 
do not comprise all six of these viral genes, but even in such cases, 
it is preferable to arrange each gene as in the wild type, as described 

25 above. In general, vectors maintaining the N, P, and L genes can 
autonomously express genes from the RNA genome in cells, replicating 
the genomic RNA. Furthermore, by the action of genes such as the F 
and HN genes, which encode envelope proteins, and the M gene, 
infectious virions are formed and released to the outside of cells. 

30 Thus, such vectors become transmissible viral vectors. A gene 
encoding a polypeptide that comprises an antibody variable region 
may be inserted into a protein-noncoding region in this genome, as 
described below. 

Further, a paramyxoviral vector of this invention may be 

35 deficient in any of the wild type paramyxoviral genes. For example, 
a paramyxoviral vector that does not comprise the M, F, or HN gene, 
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or any combinations thereof, can be preferably used as a paramyxoviral 
vector of this invention. Such viral vectors can be reconstituted, 
for example, by externally supplying the products of the deficient 
genes . The viral vectors thus prepared adhere to host cells to cause 
5 cell fusion, as for wild type viruses, but they cannot form daughter 
virions that comprise the same infectivity as the original vector, 
because the vector genome introduced into cells is deficient in a 
viral gene. Therefore, such vectors are useful as safe viral vectors 
that can only introduce genes once. Examples of genes that the genome 

10 may be defective in are the F gene and/or HN gene. For example, viral 
vectors can be reconstituted by transf ecting host cells with a plasmid 
expressing a recombinant paramyxoviral vector genome defective in 
the F gene, along with an F protein expression vector and expression 
vectors for the NP, P, and L proteins (WO00/70055 and WO00/70070; 

15 Li, H.-O. et al. f J. Virol. 74(14) 6564-6569 (2000)). Viruses can 
also be produced by, for example, using host cells that have 
incorporated the F gene into their chromosomes. When supplying these 
proteins externally, their amino acid sequences do not need to be 
the same as the viral sequences, and a mutant or homologous gene from 

20 another virus may be used as a substitute, as long as their activity 
in nucleic acid introduction is the same as, or greater than, that 
of the natural type. 

Further, vectors that comprise an envelope protein other than 
that of the virus from which the vector genome was derived, may be 

25 prepared as viral vectors of this invention. For example, when 
reconstituting a virus, a viral vector comprising a desired envelope 
protein can be generated by expressing an envelope protein other than 
the envelope protein encoded by the basic viral genome . Such proteins 
are not particularly limited, and include the envelope proteins of 

30 other viruses, for example, the G protein of vesicular stomatitis 
virus (VSV-G) . The viral vectors of this invention include pseudotype 
viral vectors comprising envelope proteins, such as VSV-G, derived 
from viruses other than the virus from which the genome was derived. 
By designing the viral vectors such that these envelope proteins are 

35 not encoded in RNA genomes, the proteins will never be expressed after 
virion infection of the. cells. 
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Furthermore, a viral vector of this invention may be, for example, 
a vector with, on the envelope surface, a protein that can attach 
to a specific cell, such as an adhesion factor, ligand, receptor, 
antibody, or fragment thereof; or a vector comprising a chimeric 
5 protein with such a protein in the extracellular domain, and a 
polypeptide derived from the virus envelope in the intracellular 
domain. Thus, vectors that target specific tissues can also be 
produced. Such proteins may be encoded by the viral genome, or 
supplied by expressing genes other than the viral genome at the time 

10 of viral vector reconstitution (for example, other expression vectors 
or genes existing on host chromosomes) . 

Further, in the vectors of this invention, any viral gene 
comprised in the vector may be modified from the wild type gene in 
order to reduce the immunogenicity caused by viral proteins, or to 

15 enhance RNA transcriptional or replicational efficiency, for example . 
Specifically, for example, in a paramyxoviral vector, modifying at 
least one of the N, P, and L genes, which are replication factors, 
is considered to enhance transcriptional or replicational function. 
Further, HN protein, which is an envelope protein, comprises both 

20 hemagglutinin activity and neuraminidase activity; however, it is 
possible, for example, to improve viral stability in the blood if 
the former activity can be attenuated, and infectivity can be 
controlled if the latter activity is modified. Further, it is also 
possible to control membrane fusion ability by modifying F protein. 

25 For example, the epitopes of the F protein or HN protein, which can 
be cell surface antigenic molecules, can be analyzed, and using this, 
viral vectors with reduced antigenicity to these proteins can be 
prepared . 

Furthermore, vectors of this invention may be deficient in 
30 accessory genes. For example, by knocking out the V gene, one. of the 
SeV accessory genes, the pathogenicity of SeV toward hosts such as 
mice is remarkably reduced, without hindering gene expression and 
replication in cultured cells (Kato, A. et al., 1997, J. Virol. 71: 
7266-7272; Kato, A. et al., 1997, EMBO J. 16: 578-587; Curran, J. 
35 et al., WO01/04272, EP1067179) . Such attenuated vectors are 
particularly useful as nontoxic viral vectors for in vivo or ex vivo 
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gene transfer. 

Vectors of this invention comprise nucleic acids encoding 
polypeptides that comprise an antibody variable region in the genome 
of the above-described paramyxoviral vectors. The polypeptides 
5 comprising antibody variable regions may be full-length (full body) 
natural antibodies, or fragments comprising an antibody variable 
region, as long as they recognize an antigen. Antibody fragments 
include Fab, F(ab' )2, and scFv. A nucleic acid encoding an antibody 
f ragmen;t<cari be inserted at any desired position in a protein-noncoding 

10 region of- the; genome, for example. The above nucleic acid can be 
inserted, for example, between the 3' -leader region and the viral 
protein ORF closest to the 3' -end; between each of the viral protein 
ORFs; and/or between the viral protein ORF closest to the 5' -end and 
the 5' -trailer region. Further, in genomes deficient in the F or HN 

15 gene or the like, nucleic acids encoding antibody fragments can be 
inserted into those deficient regions. When introducing a foreign 
gene into a paramyxovirus, it is desirable to insert the gene such 
that the chain length of the polynucleotide to be inserted into the 
genome will be a multiple of six (Journal of Virology, Vol. 67, No. 

20 8, 4822-4830, 1993) . An E-I-S sequence should be arranged between 
the inserted foreign gene and the viral ORF. Two or more genes can 
be inserted in tandem via E-I-S sequences. Alternatively, a desired 
gene may be inserted though an IRES (internal ribosome entry site) . 
A vector of this invention may encode, for example, a polypeptide 

25 comprising an antibody H chain variable region, and a polypeptide 
comprising an antibody L chain variable region. These two 
polypeptides comprise one or more amino acids that bind each other. 
For example, a wild type antibody comprises a cysteine residue between 
the H chain constant regions C H 1 and C H 2, that binds the H chain and 

30 L chain with a disulfide bond. By expressing an antibody fragment 
that comprises this cysteine from the vector, it is possible to bind 
peptides derived from H and L chains to each other (Example 1) . 
Alternatively, by adding tag peptides, which bind to each other, to 
the antibody fragment, peptides derived from H and L chains may be 

35 bound to each other using these tag peptides. In natural antibodies, 
two cysteines further exist in each H chain, forming two sets of 
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disulfide bonds that bind the H chains to each other. H chains 
comprising at least one of the cysteines bind each other, forming 
bivalent antibodies. Antibody fragments that lack the cysteines for 
H chain binding form monovalent antibodies , such as Fab. 
5 In this invention, Fab means a complex of one polypeptide chain 

comprising an antibody H chain variable region, and one polypeptide 
chain comprising an L chain variable region. These polypeptides bind 
each other .to form one (monovalent) antigen-binding site. Although 
Fab can typically be obtained by digesting an immunoglobulin with 

10 papain, antibody fragments comprising structures equivalent thereto 
are also referred to as Fab in this invention. Specifically, Fab may 
be a dimeric protein in which an immunoglobulin L chain binds to a 
polypeptide chain comprising an H chain variable region (V h ) and C H 1- 
The C terminal site of the H chain fragment may not be cleaved with 

15 papain, and the fragment may be a fragment cleaved with another 
protease or agent, or it may be an artificially designed fragment. 
In this invention, Fab includes Fab' (obtained by digesting an 
immunoglobulin with pepsin, then cleaving the disulfide bond between 
the H chains) and Fab(t) (obtained by digesting an immunoglobulin 

20 with trypsin) , since they have a structures equivalent to that of 
Fab. The class of immunoglobulin is not limited, and includes all 
classes, such as IgG and IgM. Typically, Fab comprises cysteine 
residues near the C-terminals of the H chain fragment and L chain 
fragment, so that both fragments can bind to each other via a disulfide 

25 bond. However, in this invention, Fab does not need to be bound by 
a disulfide bond, and for example, by adding peptide fragments that 
can bind to each other to L chain fragment and H chain fragment, both 
chains may be bound via these peptides to form a Fab. 

In this invention, F(ab')2 means an antibody deficient in the 

30 antibody constant regions, or a protein complex comprising a structure 
equivalent thereto. Specifically, F(ab')2 refers to a protein 
complex comprising two complex units, each of which comprises one 
polypeptide chain comprising an antibody H chain variable region, 
and one polypeptide chain comprising an L chain variable region. 

35 F(ab' ) 2 is a divalent antibody comprising two antigen binding sites, 
and the hinge region of the H chain, and. is typically obtained by 
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digesting an antibody with pepsin at near pH 4. However, in this 
invention, F(ab' )2 may be produced by cleavage with another protease 
or agent, or may be artificially designed. Binding of the peptide 
chains may be via a disulfide bond, or by other linkages. The classes 
5 of immunoglobulin are not limited, and include all classes, such as 
IgG and IgM. 

scFv refers to a polypeptide in which an antibody H chain 
variable region and L chain variable region are comprised in a single 
polypeptide chain. The H chain variable region and L chain variable 

10 region are linked via a spacer of length appropriate for binding to 
each other, thus forming an antigen binding site. 

Expression levels of a foreign gene carried in a vector can be 
controlled using the type of transcriptional initiation sequence 
added upstream (to the 3' -side of the negative strand) of the gene 

15 (WO01/18223) . The expression levels can also be controlled of the 
position at which the foreign gene is inserted in the genome: the 
nearer to the 3' -end of the negative strand the insertion position 
is, the higher the expression level; while the nearer to the 5' -end 
the insertion position is, the lower the expression level. Thus, to 

20 obtain a desired gene expression level, the insertion position of 
a foreign gene can be appropriately controlled such that the 
combination with genes encoding the viral proteins before and after 
the foreign gene is most suitable . In general, since a high expression 
level of the antibody fragment is thought to be advantageous, it is 

25 preferable to link a foreign gene encoding an antibody to a highly 
efficient transcriptional initiation sequence, and to insert it near 
the 3' -end of the negative strand genome. Specifically, a foreign 
gene is inserted between the 3' -leader region and the viral protein 
ORF closest to the 3' -end. Alternatively, a foreign gene may be 

30 inserted between the ORFs of the viral gene closest to the 3' -end 
and the second closest viral gene. In wild type paramyxoviruses, the 
viral protein gene closest to the 3' -end of the genome is the N gene, 
and the second closest gene is the P gene. Alternatively, when a high 
level of expression of the introduced gene is. undesirable, the gene 

35 expression level from the viral vector can be suppressed to obtain 
an appropriate effect, for example, by inserting the foreign gene 
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at a site in the vector as close as possible to the 5' -side of the 
negative strand genome, or by selecting an inefficient 
transcriptional initiation sequence. 

When two polypeptides, one comprising an H chain variable region 
5 and the other comprising an L chain variable region, are to be expressed 
from a vector, nucleic acids encoding the respective polypeptides 
are inserted into the vector genome. The two nucleic acids are 
preferably arranged in tandem via an E-I-S sequence. An S sequence 
with high '.transcriptional initiation efficiency is desirably used, 

10 and for example, 5 1 -CTTTCACCCT-3 1 (negative strand, SEQ ID NO: 1) 
can be preferable. 

Vectors of this invention may maintain another foreign gene at 
a position other than that at which a gene encoding an antibody fragment 
has thus been inserted. Such foreign genes are not limited. For 

15 example, they may be marker genes for monitoring vector infection, 
or genes of cytokines, hormones, and other factors that regulate the 
immune system. Vectors of this invention can introduce a gene either 
by direct (in vivo) administration to a target site in a living body, 
or by indirect (ex vivo) administration in which a vector of this 

20 invention is introduced into cells from a patient, or other cells, 
and these cells are then injected into the target site. 

Antibodies to be carried by the vectors of this invention may 
be antibodies against a host's soluble proteins, membrane proteins, 
structural proteins, enzymes, and such. They preferably include 

25 antibodies against secretory proteins associated with signal 
transduction, or receptors thereof, and antibodies against 
intracellular signaling molecules. For example, the antibodies 
include antibodies against extracellular receptor domains, or 
antibodies against receptor ligands (for example, antibodies against 

30 a receptor binding site of a ligand) . By administering a vector that 
expresses such an antibody, ligand binding to the receptor is inhibited, 
thus blocking signal transduction via this receptor. In particular, 
the antibodies carried by the vectors of this invention are preferably 
those with therapeutic effects on diseases or injuries. There have 

35 been several reports of gene transfer vectors that carry antibody 
genes. Almost all of these reports aim at targeting the vectors. 
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Reported examples of gene transfer vectors that carry antibody genes, 
aimed at targeting, use, for example: retroviruses (Somia, N.V. et 
al. f Proc. Natl. Acad. Sci. USA 92(16) 7570-7574 (1995); Marin, M. 
etal., J. Virol. 70(5) 2957-2962 (1996); Chu, T.H. & Dornburg, R., 
5 J. Virol. 71(1) 720-72 5 (1997) ; Ager, S. etal., Hum. Gene Ther. 7 (17) 
2157-2167 (1997); Jiang, A. et al., J. Virol. 72(12) 10148-10156 
(1998); Jiang, A, & Durnburg, R. Gene Ther. 6(12) 1982-1987 (1999); 
Kuroki, M. etal., Anticancer Res . 20 (6A) 4067-4071 (2000); Pizzato, 
M. et al., Gene Ther. 8(14) 1088-1096 (2001) ; Khare, P.D. et al., 

10 Cancer Res. 61(1) 370-375 (2001)), adenoviruses (Douglas, J.T. et 
al., Nat. Biotechnol. 14(11) 1574-1578 (1996); Curiel, D.T. Ann. NY 
Acad. Sci. 886 158-171 (1999); Haisma, H.J. etal., Cancer Gene Ther . 
7(6) 901-904 (2000); Yoon, S.K. etal., Biochem Biophys . Res. Commun. 
272(2) 497-504 (2000); Kashentseva, E.A. etal., Cancer Res. 62(2) 

15 609-616 (2002)), adeno-associated viruses (AAV) (Bartlett, J.S. et 
al., Nat. Biotechnol. 17(4) 393 (1999), MVA (Paul, S. etal., Hum. 
Gene Ther. 11(10) 1417-1428 (2000)), and measles viruses (Hammond, 
A.L. J. Virol. 75(5) 2087-2096 (2001)). In almost all cases, 
single-chain antibodies (scFv) were utilized, and many of these cases 

20 targeted cancer cells. By using vectors of this invention to prepare 
paramyxoviruses comprising such antibodies on the envelope surface, 
it is also possible to construct targeting vectors that infect specific 
cells. For example, by carrying a gene encoding an antibody against 
an inflammatory cytokine, such as interleukin ( IL) -6 or fibroblast 

25 growth factor (FGF) , a vector of this invention can be used as a 
targeting vector for autoimmune diseases such as rheumatoid arthritis 
(RA) and cancer. Application to cancer treatments that use these 
targeting vectors that express suicide genes or cancer vaccine 
proteins are highly expected. 

30 However, the vectors of this invention also excel in that they 

can be applied to uses other than the above-described targeting. For 
example, this invention provides paramyxoviral vectors encoding 
antibodies with therapeutic effects on diseases or injuries. For 
example, with regards to cancer treatment by adenoviral vectors that 

35 carry an scFv gene for the anti-erbB-2 antibody as an intrabody (an 
antibody functioning within a cell) (Kim, M. et al., Hum. Gene Ther. 
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8(2) 157-170 (1997) ; Deshane, J. etal., Gynecol. Oncol. 64(3) 378-385 
(1997)), clinical research has hitherto been performed (Alvarez, R.D. 
& Curiel, D.T. Hum. Gene Ther. 8(2) 229-242 (1997); Alvarez, R.D. 
et al., Clin. Cancer Res. 6(8) 3081-3087 (2000)). With regards to 
5 scFv genes carried in adenoviral vectors for similar cancer treatments, 
cases have been reported that investigate the same anti-erbB-2 
antibody, not as an intrabody, but as a secretory type (Arafat, W.O. 
et al., Gene Ther. 9(4) 256-262 (2002)); cases that investigate the 
anti-4-lBB (T. cell activation molecule) antibody (Hellstrom, Y.Z. 

10 et al., Nat. Med. 8(4) 343-348 (2002)); and cases that investigate 
the anti-CEA (carcino-embryonic antigen) antibody (Whittington, H. A. 
et al., Gene Ther. 5(6) 770-777 (1998)), etc. These vectors mainly 
utilize scFv. Paramyxoviruses encoding these antibodies, 

constructed using the vectors of this invention, will be useful as 

15 viral vectors for medical treatment that enable in vivo administration . 
Since the vectors of this invention are not incorporated into host 
chromosomes and are thus safe, and also since they can express carried 
genes from usually over several days to several weeks, they can be 
applied to the treatment of various diseases and injuries . The vectors 

20 of this invention are excellent in that they can carry not only scFv, 
as described above, but also the genes of both H and L chains, to 
express multimers such as Fab, F(ab')2, or full body (full-length) 
antibodies, and they can thus produce antibody complexes that comprise 
a number of chains. A vector encoding an H chain and L chain 

25 constituting Fab, a full body antibody (full-length antibody), a 
fragment thereof, or the like, can be expected to be more 
therapeutically effective than a vector expressing an scFv. 

The vectors of this invention are contemplated for various uses 
other than the above-mentioned applications to cancer treatment. For 

30 example, as diseases other than cancer, there have been reported 
investigations aiming at HIV treatment with REV, gpl20, or integrase 
as the target, using retroviral vectors (Ho, W.Z. et al., AIDS Res. 
Hum. Retroviruss 14(17) 1573-1580 (1998)); AAV vectors (Inouye, R.T. 
et al., J. Virol. 71(5) 4071-4078 (1997)), SV40 (BouHamdan, M. et 

35 al., Gene Ther. 6(4) 660-666 (1999)); or plasmids (Chen, S.Y. etal., 
Hum. Gene Ther. 5(5) 595-601 (1994)). All of the above-described 
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examples use scFv. With regards to other infectious diseases, cases 
have been reported in which a full body anti-rabies virus antibody 
has been carried in a vaccine strain of rabies virus (Morimoto, K. 
et al., J. Immunol. Methods 252 (1-2) 199-206 (2001) ) , as well as cases 
5 where the H chain and L chain of the full body anti-Sindbis virus 
antibody are carried in separate Sindbis viral vectors (Liang, X.H. 
Mol. Immunol. 34(12-13) 907-917 (1997)). These latter two cases 
successfully carried a full body antibody in a viral vector, and 
secreted large- quantities of an active type virus. However, both 

10 reports relate to monoclonal antibody production systems, and do not 
in any way anticipate the direct administration of these vectors for 
the treatment of infectious diseases. Also, from the aspect of safety 
and the like, actual in vivo administration of the above vector as 
a treatment (in clinical applications) cannot be expected to achieve 

15 high localized expression of the antibody. In contrast, the vectors 
of this invention are excellent in that they can be suitably applied 
to both antibody production and gene therapy. In particular, the 
vectors of this invention are highly useful as vectors that carry 
antibody genes for gene therapies that are very safe for humans, since 

20 they are not pathogenic to humans. High localized expression of 
antibodies in vivo (in clinical application) can be expected by the 
local administration of the vectors of this invention as therapies. 

Antibodies especially useful for expression from the vectors 
of this invention are those against molecules associated with 

25 intracellular as well as extracellular signal transductions. Of 
these, antibodies against ligands and receptors that suppress the 
survival and differentiation of nerves or axonal outgrowth are 
preferably applied in this invention. Such signal molecules include 
axonal outgrowth inhibitors, such as NOGO. Vectors expressing 

30 antibodies against the axonal outgrowth inhibitors enable novel gene 
therapies for nerve injuries. 

Many tissues retain self-regenerative ability, even after 
injury. In the nervous system as well, the axons of peripheral nerves 
are able to elongate and regenerate after injuries such as cleavage 

35 or detrition. However, neurons in the central nervous system, such 
as the brain and spinal cord, show no post-injury axonal outgrowth, 
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and do not comprise regenerative ability (Ramon y Cajal S, New York: 
Hafner (1928) ; Schwab, M.E. and Bartholdi , D. Physiol. Rev. 76, 319-370 
(1996) ) . However, it was demonstrated that even neurons of the central 
nervous system show axonal outgrowth when transplanted to peripheral 
5 tissues (David, S. and Aguayo, A.J. Science 214, 931-933 (1981)), 
and thus it was presumed that neurons of the central nervous system 
by nature comprise the activity of regenerating axons, but that the 
environment of the central nervous system inhibits axonal outgrowth, 
that is, a factor that inhibits "neuronal regeneration (axonal 

10 outgrowth) is present in the central nervous system. 

In fact, NOGO has been identified as an axonal outgrowth 
inhibitor (Prinjha, R. etal., Nature 403, 383-384 (2000); Chen, M.S. 
etal., Nature 403, 434-439 (2000); GrandPre, T. etal., Nature 403, 
439-444 (2000) ) . There are three known NOGO isoforms: Nogo-A (Ac. No. 

15 AJ242961, (CAB71027)), Nogo-B (Ac. No. AJ242962, (CAB71028)), and 
Nogo-C (Ac. No. AJ242963, (CAB71029) ) , which are predicted to be splice 
variants. Axonal outgrowth inhibitory activity is greatest with the 
largest NOGO, Nogo-A (molecular weight about 250 kDa) , but the active 
site is predicted to be the extracellular domain of 66 amino acids, 

20 commonly present in all three isoforms (GrandPre, T. et al., Nature 
403, 439-444 (2000) ) . Therefore, a paramyxoviral vector encoding an 
antibody that binds to Nogo-A, Nogo-B, or Nogo-C can be preferably 
used to promote nerve formation. IN-1 is known as an anti-NOGO 
monoclonal antibody. IN-1 has been reported to neutralize the 

25 inhibition of axonal outgrowth due to oligodendrocytes and myelin 
in vitro (Caroni, P. and Schwab, M.E. Neuron 1, 85-96 (1988)). In 
an in vivo rat model in which a mechanical spinal cord injury was 
induced, IN-1 administration to injured parts was further reported 
to result in 5% of axons elongating over the injured part, achieving 

30 remarkable functional recovery (Bregman, B.S. et al., Nature 378, 
498-501 (1995)) . Thus, an neutralizing antibody against an in vivo 
factor comprising axonal outgrowth inhibitory activity in the central 
nerves is likely to be effective in the neuron regeneration of the 
central nervous system. In addition to NOGO, known factors comprising 

35 a similar activity (axonal outgrowth inhibitory activity) include 
semaphorin, ephrin, slit, and such (semaphorin: Genbank Ac. Nos . 
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NM_006080 (protein: NP_006071) , L26081 (AAA65938); ephrin: Ac. Nos. 
NM_001405 (NP_001396) , NM_005227 (NP_005218) , NM_001962 (NP_001953) , 
NM_004093 (NP_004084) , NM_001406 (NP_001397) ; slit: Ac. Nos. AB017167 
(BAA35184), AB017168 (BAA35185) , AB017169 (BAA35186) ) (Chisholm, A. 
5 and Tessier-Lavigne, M. Curr. Opin. Neurobiol. 9, 603-615 (1999)). 
Even though they each play different roles, antibodies against these 
factors can enable axonal outgrowth, even in the central nervous system, 
which was nof : thought to regenerate. Such antibodies can thus be 
applied not only to spinal cord injuries, as shown with IN-1, but 

10 also to various nerve degenerative disorders. 

Furthermore, antibodies against the following substances are 
also useful: myelin-associated glycoprotein (MAG) comprising a 
similar axonal outgrowth inhibitory activity as NOGO (ACCESSION 
NM_002361 (NP_002352), NM_080600 (NP_542167), Aboul-Enein, F. etal., 

15 J. Neuropathol. Exp. Neurol. 62 (1), 25-33 (2003); Schnaar, R.L. et 
al., Ann. N. Y. Acad. Sci. 845, 92-105 (1998); Spagnol, G. et al. r 
J. Neurosci. Res. 24 (2), 137-142 (1989); Sato, S. et al., Biochem. 
Biophys. Res. Commun. 163 (3), 1473-1480 (1989); Attia, J. et al., 
Clin. Chem. 35 (5), 717-720 (1989); Quarles, R.H., Crit Rev Neurobiol 

20 5 (1) , 1-28 (1989) ; Barton, D.E. etal. , Genomics 1 (2) , 107-112 (1987) ; 
McKerracher, L. et al. (1994) Identification of myelin-associated 
glycoprotein as a major myelin-derived inhibitor of neurite growth. 
Neuron 13: 805-811; Mukhopadhay, G. et al. (1994) A novel role for 
myelin associated glycoprotein as an inhibitor of axonal, regeneration . 

25 Neuron 13: 757-767; Tang, S. etal. (1997) Soluble myelin-associated 
glycoprotein (MAG) found in vivo inhibits axonal regeneration. Mol 
Cell Neurosci 9: 333-346; Nogo receptor, a common receptor of NOGO 
and MAG (Nogo-66 receptor) (ACCESSION NM_023004 (NP_075380, Q9BZR6) , 
Josephson, A. , et al. , J. Comp. Neurol. 453 (3) , 292-304 (2002) ; Wang, 

30 K.C., etal., Nature 420 (6911), 74-78 (2002); Wang, K.C., etal., 
Nature 417 (6892), 941-944 (2002); Fournier, A.E., et al. t Nature 
409 (6818), 341-346 (2001); Dunham, I., et al. r Nature 402 (6761), 
4 8 9-4 95 (1999) ; Strausberg, R.L. , etal. , Proc. Natl. Acad. Sci. U.S.A. 
99 (26), 16899-16903 (2002); GrandPre, T. etal., Nature 417 (6888), 

35 547-551 (2002) ; Liu, B.P. etal., Science 2 97 (5584) , 1190-1193 (2 002) ; 
Woolf, C.J. and Bloechlinger , S., Science 297 (5584), 1132-1134 
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(2002); Ng, C.E. and Tang, B.L., J. Neurosci. Res. 67 (5), 559-565 
(2002) ) , extracellular matrix around glia such as chondroitin sulfate 
proteoglycan (CSPG) exerting the inhibitory action on the axonal 
outgrowth (Rudge, JS, Silver, J. (1990) Inhibition of neurite 
5 outgrowth on astroglial scars in vitro. J Neurosci 10: 3594-3603; 
McKeon, RJ, et al. (1999) The chondroitin sulfate proteoglycans 
neurocan and phosphacan are expressed by reactive astrocytes in the 
chronic CNS glial scar. J Neurosci 19: 10778-10788; Smith-Thomas, 
LC et al. (1995) Increased axon regeneration in astrocytes grown in 

10 the presence of proteoglycan synthesis inhibitors. J Cell Sci 108: 
1307-1315; Davies, SJA, et al. (1997) Regeneration of adult axons 
in white matter tracts of the central nervous system. Nature 390: 
680-683; Fidler, PS et al. (1999) Comparing astrocytic cell lines 
that are inhibitory or permissive for axon growth: the major 

15 axon-inhibitory proteoglycan is NG2 . J Neurosci 19:8778-8788), NG2 
in particular (Levine, JM et al. (1993) Development and 
differentiation of glial precursor cells in the rat cerebellum. Glia 
7: 307-321), neurocan (Asher, RA et al . (2000) Neurocan is upregulated 
in injured brain and in cytokine-treated astrocytes. J Neurosci 20: 

20 2427-2438; Haas, CA, et al. (1999) Entorhinal cortex lesion in adult 
rats induces the expression of the neuronal chondroitin sulfate 
proteoglycan neurocan in reactive astrocytes. J Neurosci 19: 
9953-9963), phosphacan (McKeon, RJ et al. (1999) The chondroitin 
sulfate proteoglycans neurocan and phosphacan are expressed by 

25 reactive astrocytes in the chronic CNS glial scar. J Neurosci 19: 
10778-10788), and versican (Morven, C, etal. f Cell Tissue Res (2001) 
305: 267-273) (Genbank Ac. Nos . NM_021948 (protein NP_068767), 
NM_004386 (protein NP_004377)) (McKerracher , L. and Ellezam, B. 
(2002) Putting the brakes on regeneration. Science 296, 1819-20; 

30 McKerracher, L. andWinton, MJ (2002) Nogo on the go . Neuron 36, 345-8) . 

As the roles of each factor become evident, ligands more 
compatible with respective neurodegenerative disorders are selected, 
and antibodies against that factor may be able to be applied to specific 
neurodegenerative diseases . 

35 For example, when considering the therapeutic application of 

paramyxoviral vectors carrying these antibody genes to spinal cord 
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injuries, methods for administering the vectors directly to lesion 
sites can be used. Further, since vector expression levels are 
extremely high, their administration into the spinal cord cavity near 
a lesion site is also presumed possible. Further, after an axon is 
5 modified by injury, it takes several days to enter the regeneration 
phase, and thus there can be some time before deciding on 
administration. In addition, since an inflammatory reaction 
accompanying modification is actively generated right after injury, 
there is a high possibility that the viral vector will in fact be 

10 administered several days after injury, specifically three to ten 
days after injury. Furthermore, it is also possible to consider using 
a vector that carries not only a gene of a neutralizing antibody against 
a factor comprising axonal outgrowth inhibitory activity, but also 
a gene of a factor actively promoting the axonal outgrowth, proteins, 

15 or compounds comprising similar activities. Neurotrophic factors 
such as glial cell-derived neurotrophic factor (GDNF) may be cited 
as axonal outgrowth promoters. 

The present invention also relates to paramyxoviral vectors 
encoding polypeptides that comprise variable regions of antibodies 

20 that suppress immune reactions. The present inventors discovered 
that the antigenic properties intrinsic to a vector itself could be 
attenuated by carrying in the vector the gene of an antibody that 
suppresses immune reaction. For example, by using a vector that 
expresses an antibody against a immune cell co-stimulator, or an 

25 antibody against a receptor thereof, it becomes possible to suppress 
the signal transduction due to that costimulator , thus suppressing 
immune system activation and achieving the long-term expression of 
genes carried in the vector. Such modified vectors are particularly 
useful as vectors for gene transfer into the living body. Target 

30 molecules to be inhibited by the antibodies include any desired signal 
molecules that transmit immunoactivation signals, and may be humoral 
factors such as growth factors or cytokines, or receptors thereof. 

The mechanisms protecting living bodies from viruses are known 
to be complicated and multiplex. This important system is essential 

35 from the aspect of protection of the living body, but best avoided 
when considering gene therapy using viral vectors . One such mechanism 
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is the activation of interferon regulatory factor 3, which is reported 
to be activated by a double-stranded RNA produced depending on an 
RNA virus infection (IRF-3: Lin, R. et al., Mol. Cell. Biol. 18(5) 
2986-2996 (1998); Heylbroeck, C. et al., J. Virol. 74(8) 3781-3792 
5 (2000), Genbank Ac. No. NM_001571 (protein NP_001562)), 
double-stranded RNA-activated protein kinase (PKR: Der, S.D. & Lau, 
A.S. Proc. Natl. Acad. Sci. U.S.A. 92, 8841-8845 (1995); Dejucq, N. 
etal., J. Cell. Biol. 139(4) 865-873 (1997), Genbank Ac. No. AH008429 
(protein AAF13156) ) : , and so on, activating downstream transcription 

10 factors to accelerate the expression of interferon (IFN) and the like. 
For example, by loading a vector with a gene of an antibody that 
suppresses the activity of IRF-3 or PKR, in a form that functions 
in cells, such as an intrabody, it is possible to partially suppress 
the natural immune reaction, enabling continuous expression of the 

15 carried gene due to the continuing infection. In fact, it has been 
demonstrated that continuous infection of the encephalomyocarditis 
virus occurs, at least at the in vitro level, in cells that express 
high levels of the antisense of PKR to suppress PKR activity (Yeung, 
M.C. etal. , Proc. Natl. Acad. Sci. U.S.A. 96(21) 118 60-118 65 (1999) ) . 

20 Further, TLR-3 in the Toll-like receptor (TLR) family has been 
demonstrated to recognize double-stranded RNA, inducing natural 
immunity due to the viral infection ( Alexopoulou, L. et al., Nature 
413, 732-738 (2001)). TLR- 4 has been also shown to participate in 
the same immunity induction by respiratory syncytial virus infection 

25 (Haynes, L.M. etal., J. Virol. 75(22) 10730-10737 (2001)). There 
is a possibility that neutralizing antibodies against TLR-3 or TLR-4 
(TLR-3: Genbank Ac. No. NM_003265 (protein NP_003256) ; TLP-4: Genbank 
Ac. No. AH009665 (protein AAF89753) ) also contributes to the 
continuous expression of genes by viral vectors. 

30 Similarly, it is also possible to apply methods which have been 

tried in organ transplantation, aimed at attenuating the immunogenic 
properties of viral vectors, that is, carrying an antibody gene in 
a vector with the aim of peripheral immune tolerance. The following 
model for T cell activation has been proposed (Schwartz, R.H. -et al., 

35 Cold Spring Harb. Symp. Quant. Biol. 2, 605-610 (1989)): The 
activation of resting phase T cells requires signals from a T cell 
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receptor (TCR) , an antigen, and a major histocompatibility complex 
(MHC) , and also requires a secondary co-stimulatory signal. When 
antigen stimulation occurs in conditions lacking the secondary signal, 
immune tolerance is induced due to T cell inactivation . If immune 
5 tolerance could be induced in viral vector-infected cells in this 
manner, the immune reaction towards that viral vector could be avoided, 
without suppressing other immune reactions. Such a method could be 
ideal. CD28 has been identified as a T cell co-stimulator (Ac. No. 
J02988 (protein AAA60581) , AF222341 (AAF33792), AF222342 (AAF33793), 

10 and AF222343 (AAF33794)), and interacts with CD80 (Ac. No. NM_005191 
(NP_005182)) and CD86 (Ac. No. U04343 (AAB03814), NMJ306889 
(NP_008820) ) on the antigen-presenting cells to amplify stimulation 
by TCR, and further activates T cells by producing IL-2 and the like. 
On the other hand, CTLA-4 (cytotoxic T lymphocyte antigen 4: CD152) 

15 (Ac. No. L15006, (AAB59385) ) binds with ligands (CD80, CD86) common 
to CD28 with a high level affinity, and acts to suppress T cells (Walunas, 
T.L. et al., Immunityl(5) 405-413 (1994)). PD-1L and its receptor 
PD-1 are known as similar activating ligands (PD-1: Genbank Ac. No. 
U64863 (protein AAC51773) , PD-1L: AF233516 (protein AAG18508 ; in the 

20 present description they are generally referred to as PD-1) ) (Finger, 
L.R. et al., Gene 197, 177-187 (1997); Freeman, G.J. et al., J. Exp. 
Med. 192, 1027-1034 (2000)). Further, Lymphocyte 

Function-associated Antigen- 1 (LFA-1) (Ac. No. Y00057 (CAA68266) ) 
on T cells has been said to bind to Intercellular Adhesion Molecule-1 

25 (ICAM-1: CD54) (Ac. No. J03132 (AAA52709) , X06990 (CAA30051) ) present 
on antigen-presenting cells, similarly participating in 
co-stimulation. From the above, a viral vector carrying the gene of 
an antibody that suppresses CD28, that of an antibody that mimics 
CTLA-4 activity, and/or that of an antibody that inhibits binding 

30 between LFA-1 and ICAM-1, is expected to possibly enable the infected 
cells to acquire peripheral immune tolerance, and to achieve long-term 
gene expression or multiple administrations. Actually, 
investigations of organ transplantation cases have proved that immune 
tolerance can be induced by the short-term administration of a 

35 corresponding antibody. For example, there have been , many reports 
such as those on the effect of using an anti-CD28 antibody that inhibits 
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the binding of co-stimulator CD28 (Yu, X.Z. etal., J. Immunol. 164(9) 
4564-4568 (2000); Laskowski, I. A. etal., J. Am. Soc. Nephrol. 13(2) 
519-527 (2002)), and alternatively, the effect of using a protein 
(CTLA4-Ig) in which CTLA-4, which functions to suppress T cell 
5 activation, is itself linked to IgGl-Fc (Pearson, T.C. et al., 
Transplantation 57 (12) 1701-1706 (1994); Blazzer, B.R. etal., Blood 
85(9) 2607-2618 (1995); Hakim, F.T. et al. f J. Immunol. 155(4) 
1757-1766 (1995); Gainer, A.L. et al., Transplantation 63(7) 
1017-1021 (1997); Kirk, A.D. et al., Proc. Natl. Acad. Sci. U.S.A. 

10 94(16) 8789-8794 (1997); Comoli, P. etal., Bone Marrow Transplant 
27(12) 1263-1273 (2001)), and the effect of using an antibody that 
inhibits the binding between LFA-1 and ICAM-1 (Heagy, W. et al., 
Transplantation 37 (5) 520-523 (1984) ; Fischer, A. et al. , Blood 77 (2) 
249-256 (1991); Guerette, B. etal., J. Immunol. 159(5) 2522-2531 

15 (1997); Nicolls, M.R. et al., J Immunol. 164(7) 3627-3634 (2000); 
Poston, R.S. et al., Transplantation 69(10) 2005-2013 (2000); 
Morikawa, M. et al. , Transplantation 71 (11) 1616-1621 (2 001) ; Da Silva, 
M. et al., J. Urol. 166(5) 1915-1919 (2001)). Furthermore, using 
recently identified inducible costimulators, which are structurally 

20 and functionally homologous to CD28 and CTLA-4 (ICOS: Wallin, J.J. 
etal., J. Immunol. 167(1) 132-139 (2001); Sperling, A.I. & Bluestone, 
J. A. Nat. Immunol. 2(7) 573-574 (2001); Ozkaynak, E . etal., Nat. 
Immunol. 2(7) 591-596 (2001); Ac. No. AJ277832 (CAC06612)), similar 
investigations were performed to confirm the effect of anti-ICOS 

25 antibody (Ogawa, S. etal., J. Immunol. 167(10) 5741-5748 (2001); 
Guo, L. et al., Transplantation 73(7) 1027-1032 (2002)). Methods 
utilizing viral vectors have been reported, and the application of 
an adenoviral vector carrying a CTLA4-Ig gene at the time of organ 
transplantation has been investigated (Pearson, T.C. et al., 

30 Transplantation 57(12) 1701-1706 (1994); Li, T.S. et al., 
Transplantation 72 (12) 1983-1985 (2001)). 

The above-described methods aiming at peripheral immune 
tolerance at the scene of organ transplantation can also be applied 
as is, as effective methods for inducing immune tolerance when 

35 utilizing viral vectors for gene transfer. Thus, long-term gene 
expression or repeated administrations can be realized by carrying 
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a corresponding antibody gene (or CTLA4-Ig) in a viral vector. In 
this respect, reports on adenoviral vectors have demonstrated that 
the simultaneous administration of an adenoviral vector carrying the 
CTLA4-Ig gene along with a vector carrying a different marker gene 
5 (lacZ) will suppress immune reaction and prolong marker gene 
expression (Ali, R.R. et al., Gene Ther. 5(11) 1561-1565 (1998); 
Ideguchi, M. et al., Neuroscience 95(1) 217-226 (2000); Uchida, T. 
et al., Brain Res. 898(2) 272-280 (2001)). In this simple system, 
immune tolerance was examined by using only the CTLA4-Ig gene, and 

10 carrying the marker gene in a different vector. There were no reports 
of examples of: carrying both genes in the same vector, suppressing 
another co^stimulator with an antibody gene, or investigating the 
effect of the paramyxoviral vector in particular, and no detailed 
examinations at all. In the present invention, genes of antibodies 

15 against various signal molecules, as described above, may be used. 
Furthermore, a number of genes such as antibody genes that induce 
immune tolerance, and therapeutic genes (or marker genes) , can be 
expressed from a single vector. In particular, by using an antibody 
gene to suppress the action of a co-stimulator for T cell activation, 

20 it is possible, for example, to construct a vector that allows the 
long-term expression of a gene which acts on the immune system, 
restricted to a local administration site, and to administer 
repeatedly (multiple times) . 

Paramyxoviral vectors carrying antibody genes against these 

25 factors or receptors can be used as therapeutic vectors also carrying 
therapeutic genes. Alternatively, administration of such a 
paramyxoviral vector along with another vector that carries a 
therapeutic gene will enable long-term expression of the therapeutic 
gene and/or repeated administrations. Any disease may be cited as 

30 a possible gene therapy target. Treatment methods that comply with 
gene therapies using each of the therapeutic genes may be applied 
as methods for administering the vector and the like. 

Vectors of this invention encoding an antibody that induces 
immune tolerance have elevated post-administration durability of gene. 

35 expression in the living body, compared to a control vector not 
encoding this antibody. Gene expression durability can be assessed, 
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for example, by administering a vector of this invention, and a control 
vector, with the same titer to the same site (for example, to 
symmetrical sites) to measure time-dependent variations in relative 
expression level, with the level right after administration taken 
5 as 100. For example, the time required after administration until 
the relative expression level decreases to 50, 30, or 10; or the 
relative expression level after a predetermined time, may be measured. 
The durability of expression level of a vector of this invention is 
statistically significantly elevated compared to a control (for 

10 example, significant at a significance level of 5% or more) . 
Statistical analyses can be performed, for example, using t tests. 

Further, at this time, by administering an antibody against a 
signal molecule of a costimulatory signal, or CTLA-4 or a fragment 
thereof, the durability of gene expression from the vector can be 

15 further prolonged. Antibodies against the above-described CD28, CD80, 
CD86, LFA-1 , ICAM-1 (CD54), ICOS, or the like can be used as antibodies 
against a signal molecule of a costimulatory signal. Such antibody 
fragments can be prepared, for example, according to "Japanese 
Biochemical Society, ed., New Biochemical Experiment Manual 12, 

20 Molecular Immunology III, pp 185-195 (Tokyo Kagaku Dojin)" and/or 
"Current Protocols in Immunology, Volume 1, ( John Wiley & Sons, Inc.)". 
Antibody fragments can be obtained, for example, by digesting an 
antibody with a proteolytic enzyme, such as pepsin, papain, and trypsin. 
Alternatively, it is possible to prepare these fragments by analyzing 

25 the amino acid sequences of the variable regions, and expressing the 
sequences as recombinant proteins . Antibodies also include humanized 
and human antibodies. Antibodies can be purified by affinity 
chromatography using a protein A column, protein G column, or the 
like. Any desired polypeptides can be used as CTLA-4 or fragments 

30 thereof, so long as they comprise the CD80/CD86 binding site of CTLA-4, 
and bind to CD80 and/or CD86 to inhibit interaction with CD28 ; however, 
for example, a soluble polypeptide in which an Fc fragment of IgG 
(for example, IgGl) is fused to the extracellular domain of CTLA-4 
can be preferably used. These polypeptides and antibodies can be 

35 formed into pharmaceutical preparations by lyophilization, or made 
into aqueous compositions along with a desired pharmaceutically 
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acceptable carrier, specifically physiological saline or 
phosphate-buffered physiological saline (PBS), and the like. The 
present invention relates to gene transduction kits comprising these 
polypeptides or antibodies, and vectors of this invention. The kits 
5 can be used for prolonging the duration of expression after 
administration of the vectors, particularly for increasing the 
durability of gene expression from repeatedly administered vectors. 

To prepare a vector of the present invention, a cDNA encoding 
a genomic RNA of a paramyxovirus of this invention is transcribed 

10 in mammalian cells, in the presence of viral proteins (i.e., N, P, 
and L proteins ) essential for reconstitution of an RNP, which comprises 
a genomic RNA of a paramyxovirus. Viral RNP can be reconstituted by 
producing either the negative strand genome (that is, the same 
antisense strand as the viral genome) or the positive strand (the 

15 sense strand encoding the viral proteins) . Production of the positive 
strand is preferable for increased efficiency of vector 
reconstitution. The RNA terminals preferably reflect the terminals 
of the 3' -leader sequence and 5' -trailer sequence as accurately as 
possible, as in the natural viral genome. To accurately regulate the 

20 5' -end of the transcript, for example, the RNA polymerase may be 
expressed within a cell using the recognition sequence of T7 RNA 
polymerase as a transcription initiation site . To regulate the 3' -end 
of the transcript, for example, an autocleavage-type ribozyme can 
be encoded at the 3' -end of the transcript, allowing accurate cleavage 

25 of the 3' -end with this ribozyme (Hasan, M. K. et al., J. Gen. Virol. 
78: 2813-2820, 1997; Kato, A. etal., 1997, EMBO J. 16: 578-587; and 
Yu, D. et al., 1997, Genes Cells 2: 457-466). 

For example, a recombinant Sendai virus vector carrying a 
foreign gene can be constructed as follows, according to descriptions 

30 in: Hasan, M. K. et al., J. Gen. Virol. 78: 2813-2820, 1997; Kato, 
A. et al., 1997, EMBO J. 16: 578-587; Yu, D. et al., 1997, Genes Cells 
2: 457-466; or the like. 

First, a DNA sample comprising a cDNA sequence of an objective 
foreign gene is prepared. The DNA sample is preferably one that can 

35 be confirmed to be a single plasmid by electrophoresis at a 
concentration of not less than 25 ng/jil. The following explains a 
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case of using a NotI site to insert a foreign gene into a DNA encoding 
a viral genomic RNA, with reference to examples. When a NotI 
recognition site is included in a target cDNA nucleotide sequence, 
the base sequence is altered using site-directed mutagenesis or the 
5 like, such that the encoded amino acid sequence does not change, and 
the NotI site is preferably excised in advance. The objective gene 
fragment is amplified from this sample by PCR, and then recovered. 
By adding the, NotI site to the 5'- regions of a pair of primers, both 
ends of the amplified fragments become NotI sites. E-I-S sequences, 

10 or parts thereof, are included in primers such that, after a foreign 
gene is inserted into the viral genome, one E-I-S sequence each is 
placed between the ORF of the foreign gene, and either side of the 
ORFs of the viral genes. 

For example, to guarantee cleavage with NotI, the forward side 

15 synthetic DNA sequence has a form in which any desired sequence of 
not less than two nucleotides (preferably four nucleotides not 
comprising a sequence derived from the NotI recognition site, such 
as GCG and GCC, and more preferably ACTT) is selected at the 5' -side, 
and a NotI recognition site gcggccgc is added to its 3' -side. To that 

20 3' -side, nine arbitrary nucleotides, or nine plus a multiple of six 
nucleotides are further added as a spacer sequence. To the further 
3' of this, a sequence corresponding to about 25 nucleotides of the 
ORF of a desired cDNA, including and counted from the initiation codon 
ATG, is added. The 3' -end of the forward side synthetic oligo DNA 

25 is preferably about 25 nucleotides, selected from the desired cDNA 
such that the final nucleotide becomes a G or C. 

For the reverse side synthetic DNA sequence, no less than two 
arbitrary nucleotides (preferably four nucleotides not comprising 
a sequence derived from a NotI recognition site, such as GCG and GCC, 

30 and more preferably ACTT) are selected from the 5' -side, a NotI 
recognition site ^gcggccgc' is added to its 3' -side, and to that 3' 
is further added an oligo DNA insert fragment for adjusting the length. 
The length of this oligo DNA is designed such that the chain length 
of the NotI fragment of the final PCR-amplif ied product, comprising 

35 the added E-I-S sequences, will become a multiple of six nucleotides 
(the so-called "rule of six"); Kolakofski, D., et al., J. Virol. 
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72:891-899, 1998; Calain, P. and Roux, L., J. Virol. 67:4822-4830, 
1993; Calain, P. and Roux, L., J. Virol. 67: 4822-4830, 1993). When 
adding an E-I-S sequence to this primer, to the 3' -side of the oligo 
DNA insertion fragment is added: the complementary strand sequence 
5 of the Sendai virus S sequence, preferably 5' -CTTTCACCCT-3' (SEQ ID 
NO: 1) ; the complementary strand sequence of the I sequence, preferably 
5'-AAG-3'; the complementary strand sequence of the E sequence, 
preferably 5' -TTTTTCTTACTACGG-3' (SEQ ID NO: 2) ; and further to this 
3' -side is added a complementary strand sequence corresponding to 

10 about 25 nucleotides', counted backwards from the termination codon 
of a desired cDNA sequence, whose length has been selected such that 
the final nucleotide of the chain becomes a G or C, to make the 3' -end 
of the reverse side synthetic DNA. 

PCR can be performed by usual methods using Taq polymerase or 

15 other DNA polymerases. Objective amplified fragments are digested 
with NotI, and then inserted in to the NotI site of plasmid vectors 
such as pBluescript. The nucleotide sequences of PCR products thus 
obtained are confirmed with a sequencer, and plasmids comprising the 
correct sequence are selected. The inserted fragment is excised from 

20 these plasmids using NotI, and cloned into the NotI site of a plasmid 
comprising genomic cDNA. A recombinant Sendai virus cDNA can also 
be obtained by inserting the fragment directly into the NotI site, 
without using a plasmid vector. 

For example, a recombinant Sendai virus genomic cDNA can be 

25 constructed according to methods described in the literature (Yu, 
D. et al. f Genes Cells 2: 457-466, 1997; Hasan, M. K. et al., J. Gen. 
Virol. 78: 2813-2820, 1997). For example, an 18 bp spacer sequence 
(5' - (G) -CGGCCGCAGATCTTCACG-3' ) (SEQ ID NO: 3), comprising a NotI 
restriction site, is inserted between the leader sequence and the 

30 ORF of N protein of the cloned Sendai virus genomic cDNA (pSeV( + )), 
obtaining plasmid pSeV18 + b(+), which comprises an auto-cleavage 
ribozyme site derived from the antigenomic strand of delta hepatitis 
virus (Hasan, M. K. etal., 1997, J. General Virology 78 : 2813-2820). 
A recombinant Sendai virus cDNA comprising a desired foreign gene 

35 can be obtained by inserting a foreign gene fragment into the NotI 
site of pSeV18 + b(+) . 
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A vector of this invention can be reconstituted by transcribing 
a DNA encoding a genomic RNA of a recombinant paramyxovirus thus 
prepared, in cells in the presence of the above-described viral 
proteins (L, P, and N) . The present invention provides DNAs encoding 
5 the viral genomic RNAs of the vectors of this invention, for 
manufacturing the vectors of this invention. This invention also 
relates to the use of DNAs encoding the genomic RNAs of the vectors, 
for their application to the manufacture of the vectors of this 
invention. The 'recombinant viruses can be reconstituted by methods 

10 known in the art (W097/16539; W097/16538; Durbin, A. P. et al., 1997, 
Virology 235: 323-332; Whelan, S. P. et al., 1995, Proc. Natl. Acad. 
Sci. USA 92: 8388-8392; Schnell. M. J. et al., 1994, EMBO J. 13: 
4195-4203; Radecke, F. et al., 1995, EMBO J. 14: 5773-5784; Lawson, 
N. D. et al., Proc. Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D. 

15 et al., 1995, EMBO J. 14: 6087-6094; Kato, A. et al., 1996, Genes 
Cells 1: 569-579; Baron, M. D. and Barrett, T., 1997, J. Virol. 71: 
1265-1271; Bridgen, A. and Elliott, R. M . , 1996, Proc. Natl. Acad. 
Sci. USA 93: 15400-15404). With these methods, minus strand RNA 
viruses including parainfluenza virus, vesicular stomatitis virus, 

20 rabies virus, measles virus, rinderpest virus, and Sendai virus can 
be reconstituted from DNA. The vectors of this invention can be 
reconstituted according to these methods. When a viral vector DNA 
is made F gene, HN gene, and/or M gene deficient, such DNAs do not 
form infectious virions as is. However, by separately introducing 

25 host cells with these lacking genes, and/or genes encoding the envelope 
proteins of other viruses, and then expressing these genes therein, 
it is possible to form infectious virions. 

Specifically, the viruses can be prepared by the steps of: (a) 
transcribing cDNAs encoding paramyxovirus genomic RNAs (negative 

30 strand RNAs), or complementary strands thereof (positive strands), 
in cells expressing N, P, and L proteins ; and (b) harvesting complexes 
that comprise the genomic RNAs from these cells, or from culture 
supernatants thereof. For transcription, a DNA encoding a genomic 
RNA is linked downstream of an appropriate promoter. The genomic RNA 

35 thus transcribed is replicated in the presence of N, L, and P proteins 
to form an RNP complex . Then, in the presence of M, HN, and F proteins, 
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virions enclosed in an envelope are formed. For example, a DNA 
encoding a genomic RNA can be linked downstream of a T7 promoter, 
and transcribed to RNA by T7 RNA polymerase. Any desired promoter, 
other than those comprising a T7 polymerase recognition sequence, 
5 can be used as a promoter. Alternatively, RNA transcribed in vitro 
may be transfected into cells. 

Enzymes essential for the initial transcription of genomic RNA 
from DNA, such as T7 RNA polymerase, can be supplied by transducing 
the plasmid vectors or viral vectors that express them, or, for example, 

10 by incorporating a gene thereof into a chromosome of the cell so as 
to enable induction of their expression, and then inducing expression 
at the time of viral reconstitution. Further, genomic RNA and viral 
proteins essential for vector reconstitution are supplied, for 
example, by transducing the plasmids that express them. In supplying 

15 these viral proteins, helper viruses such as wild type or certain 
types of mutant paramyxovirus can be used, but this may induce 
contamination of these viruses, and hence is not preferred. 

Methods for transducing DNAs expressing the genomic RNAs into 
cells include, for example, (i) methods for making DNA precipitates 

20 which target cells can internalize; (ii) methods for making complexes 
comprising DNAs suitable for internalization by target cells, and 
comprising positive charge characteristics with low cytotoxicity; 
and (iii) methods for using electric pulses to instantaneously bore 
pores in the target cell membrane, of sufficient size for DNA molecules 

25 to pass through. 

For (ii) , various transfection reagents can be used. For 
example, DOTMA (Roche), Superfect (QIAGEN #301305), DOTAP, DOPE, 
DOSPER (Roche #1811169) , and such can be cited. As (i) , for example, 
transfection methods using calcium phosphate can be cited, and 

30 although DNAs transferred into cells by this method are internalized 
by phagosomes, a sufficient amount of DNA is known to enter the nucleus 
(Graham, F. L. and Van Der Eb, J., 1973, Virology 52: 456; Wigler, 
M. and Silverstein, S., 1977, Cell 11: 223). Chen and Okayama 
investigated the optimization of transfer techniques, reporting that 

35 (1) incubation conditions for cells and coprecipitates are 2 to 4% 
C0 2 , 35°C, and 15 to 24 .hours, (2) the activity of circular DNA is 
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higher than linear DNA, and (3) optimal precipitation is obtained 
when the DNA concentration in the precipitate mixture is 20 to 30 
jig/ml (Chen, C. and Okayama, H., 1987, Mol . Cell. Biol. 7: 2745). 
The methods of (ii) are suitable for transient transf ections . Methods 
5 for performing transfection by preparing a DEAE-dextran (Sigma 
#D-9885 M.W. 5x 10 5 ) mixture with a desired DNA concentration ratio 
have been known for a while. Since most complexes are decomposed in 
endosomes, chloroquine may also be added to enhance the effect (Calos, 
M. P., 1983, Proc. Natl . Acad. Sci . USA 80: 3015). The methods of 

10 (iii) are referred to as electroporation methods, and are in more 
general use than methods (i) and (ii) because they are not cell 
selective. The efficiency of these methods is supposed to be good 
under optimal conditions for: the duration of pulse electric current, 
shape of the pulse, potency of electric field (gap between electrodes, 

15 voltage), conductivity of buffer, DNA concentration, and cell 
density. 

Of the above three categories, the methods of (ii) are simple 
to operate and can examine many samples using a large amount of cells, 
and thus transfection reagents are suitable for the transduction into 

20 cells of DNA for vector reconstitution . Preferably, Superfect 
Transfection Reagent (QIAGEN, Cat No. 301305), or DOSPER Liposomal 
Transfection Reagent (Roche, Cat No. 1811169) is used, but 
transfection reagents are not limited to these. 

. Specifically, virus reconstitution from cDNA can be carried out, 

25 for example, as follows: 

In a plastic plate of about 24- to 6-wells, or a 100-mm Petri 
dish or the like, LLC-MK2 cells derived from simian kidney are cultured 
till near 100% confluent, using minimum essential medium (MEM) 
comprising 10% fetal calf serum (FCS) and antibiotics (100 units/ml 

30 penicillin G and 100 (ig/ml streptomycin) , and infected with, for 
example, 2 PFU/cell of the recombinant vaccinia virus vTF7-3, which 
expresses T7 RNA polymerase and has been inactivated by 20-minutes 
of UV irradiation in the presence of 1 ng/ml psoralen (Fuerst, T. 
R. et al., Proc. Natl. Acad. Sci. USA 83: 8122-8126, 1986; Kato, A. 

35 et al., Genes Cells 1: 569-579, 1996) . The amount of psoralen added 
and the UV irradiation time can be appropriately adjusted. One hour. 
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after infection, 2 to 60 jig, and more preferably 3 to 20 jig, of DNA 
encoding the genomic RNA of a recombinant Sendai virus is transfected 
along with the plasmids expressing trans-acting viral proteins 
essential for viral RNP production ( 0 . 5 to 24 jig of pGEM-N, 0.25 to 
5 12 |ig of pGEM-P, and 0.5 to 24 jig of pGEM-L) (Kato, A. et al., Genes 
Cells 1: 569-579, 1996), using the lipofection method or such with 
Superfect (QIAGEN) . The ratio of the amounts of expression vectors 
encoding the N, P, and L proteins is preferably 2:1:2; and the plasmid 
amounts are appropriately adjusted, for example, in the range of 1 

10 to 4 jug of pGEM-N, 0/5 ■ to 2 \xq of pGEM-P, and 1 to 4 fig of pGEM-L. 

The transfected cells are cultured, as occasion may demand, in 
serum-free MEM comprising 100 p.g/ml of rifampicin (Sigma) and cytosine 
arabinoside (AraC) , more preferably only 40 jig/ml of cytosine 
arabinoside (AraC) (Sigma) . Optimal drug concentrations are set so 

15 as to minimize cytotoxicity due to the vaccinia virus, and to maximize 
virus recovery rate (Kato, A. et al., 1996, Genes Cells 1: 569-579). 
After culturing for about 48 to 72 hours after transf ection, cells 
are harvested, and then disintegrated by repeating f reeze-thawing 
three times. The disintegrated materials comprising RNP are 

20 re-infected to LLC-MK2 cells, and the cells are cultured. 
Alternatively, the culture supernatant is recovered, added to a 
culture solution of LLC-MK2 cells to infect them, and then cultured. 
Transfection can be conducted by, for example, forming a complex with 
lipof ectamine, polycationic liposome, or the like, and transducing 

25 the complex into cells. Specifically, various transfection reagents 
can be used. For example, DOTMA (Roche), Superfect (QIAGEN #301305 ) , 
DOTAP, DOPE, and DOSPER (Roche #1811169) may be cited. In order to 
prevent decomposition in the endosome, chloroquine may also be added 
(Calos, M. P., 1983, Proc. Natl. Acad. Sci. USA 80: 3015) . In cells 

30 transduced with RNP, viral gene expression from RNP and RNP replication 
progress, and the vector is amplified. By diluting the viral solution 
thus obtained (for example, 10 6 -fold) , and then repeating the 
amplification, the vaccinia virus vTF7-3 can be completely eliminated. 
Amplification is repeated, for example, three or more times. Vectors 

35 thus obtained can be stored at -80°C . In order to reconstitute a viral 
. vector without transmissibility, which is defective in a gene encoding 
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an envelope protein, LLC-MK2 cells expressing the envelope protein 
may be used for transf ection, or a plasmid expressing the envelope 
protein may be cotransf ected . Alternatively, a defective type viral 
vector can be amplified by culturing the transfected cells overlaid 
5 with LLK-MK2 cells expressing the envelope protein (see WO00/70055 
and WO00/70070) . 

Titers of viruses thus recovered can be determined, for example, 
by measuring CIU (Cell-Infected Unit) or hemagglutination activity 
(HA) (WO00/70070; Kato, A. et al., 1996, Genes Cells 1: 569-579; 

10 Yonemitsu, Y. & Kaneda, Y., Hemaggulutinating virus of 
Japan-liposome-mediated gene delivery to vascular cells. Ed. by Baker 
AH. Molecular Biology of Vascular Diseases. Method in Molecular 
Medicine: Humana Press: pp. 295-306, 1999). Titers of vectors 
carrying GFP (green fluorescent protein) marker genes and the like 

15 can be quantified by directly counting infected cells, using the marker 
as an indicator (for example, as GFP-CIU) . Titers thus measured can 
be handled in the same way as CIU (WO00/70070) . 

As long as a viral vector can be reconstituted, the host cells 
used in the reconstitution are not particularly limited. For example, 

20 in the reconstitution of Sendai viral vectors and such, cultured cells 
such as LLC-MK2 cells and CV-1 cells derived from monkey kidney, BHK 
cells derived from hamster kidney, and cells derived from humans can 
be used. By expressing suitable envelope proteins in these cells, 
infectious virions comprising these proteins in the envelope can also 

25 be obtained. Further, to obtain a large quantity of a Sendai viral 
vector, a viral vector obtained from an above-described host can be 
infected to embrionated hen eggs, to amplify the vector. Methods for 
manufacturing viral vectors using hen eggs have already been developed 
(Nakanishi, etal., ed. (1993), "State-of-the-Art Technology Protocol 

30 in Neuroscience Research III, Molecular Neuron Physiology", Koseisha, 
Osaka, pp. 153-172) . Specifically, for example, a fertilized egg is 
placed in an incubator, and cultured for nine to twelve days at 37 
to 38 °C to grow an embryo. After the viral vector is inoculated into 
the allantoic cavity, the egg is cultured for several days (for example, 

35 three days) to proliferate the viral vector. Conditions such as the 
period of culture may vary depending upon the recombinant Sendai virus 
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being used. Then, allantoic fluids comprising the vector are 
recovered. Separation and purification of a Sendai viral vector from 
allantoic fluids can be performed according to a usual method (Tashiro, 
M., "Virus Experiment Protocol, 7 ' Nagai, Ishihama, ed., Medical View 
5 Co., Ltd., pp. 68-73, (1995)). 

For example, the construction and preparation of Sendai virus 
vectors defective in F gene can be performed as described below (see 
WO00/70055 and WO00/70070): 

<1> Construction of a genomic cDNA of an F-gene defective Sendai virus, 

10 and a plasmid expressing F gene 

A full-length genomic cDNA of Sendai virus (SeV) , the cDNA of 
pSeV18 + b( + ) (Hasan, M. K. et al., 1997, J. General Virology 78: 
2813-2820) TpSeV18 + b( + )" is also referred to as "pSeV18 + ") , is 
digested with Sphl/Kpnl to recover a fragment (14673 bp), which is 

15 cloned into pUC18 to prepare plasmid pUC18/KS. Construction of an 
F gene-defective site is performed on this pUC18/KS. An F gene 
deficiency is created by a combination of PCR-ligation methods, and, 
as a result, the F gene ORF (ATG-TGA = 1698 bp) is removed. Then, 
for example, atgcatgccggcagatga (SEQIDNO: 4) is ligated to construct 

20 an F gene-defective type SeV genomic cDNA (pSeV18 + /AF) . A PCR product 
formed in PCR by using the pair of primers [forward: 
5' -gttgagtactgcaagagc/SEQ ID NO: 5, reverse: 

5' -tttgccggcatgcatgtttcccaaggggagagttttgcaacc/SEQ ID NO: 6] is 
connected upstream of F, and a PCR product formed using the pair of 

25 primers [forward: 5' -atgcatgccggcagatga/SEQ ID NO: 7, reverse: 
5' -tgggtgaatgagagaatcagc/SEQ ID NO: 8] is connected downstream of 
F gene at EcoT22I. The plasmid thus obtained is digested with SacI 
and Sail to recover a 4 931 bp fragment of the region comprising the 
F gene-defective site, which is cloned into pUC18 to f orm pUC18/dFSS . 

30 This pUC18/dFSS is digested with Drain, the fragment is recovered, 
replaced with the Drain fragment of the region comprising the F gene 
of pSeV18 + , and ligated to obtain the plasmid pSeV18 + /AF. 

A foreign gene is inserted, for example, in to the Nsil and NgoMIV 
restriction enzyme sites in the F gene-defective site of pUC18/dFSS. 

35 For this, a foreign gene fragment may be, for example, amplified using 
an Nsil-tailed primer and an NgoMIV-tailed primer. 
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<2> Preparation of helper cells that induce SeV-F protein expression 
To construct an expression plasmid of the Cre/loxP induction 
type that expresses the Sendai virus F gene (SeV-F) , the SeV-F gene 
is amplified by PCR, and inserted to the unique Swal site of the plasmid 
5 pCALNdlw (Arai, T. et al., J. Virology 72, 1998, plll5-1121), which 
is designed to enable the inducible expression of a gene product by 
Cre DNA recombinase, thus constructing the plasmid pCALNdLw/F. 

To recover infectious virions from the F gene-def ective genome, 
a helper cell line expressing SeV-Fprotein is established. The monkey 

10 kidney-derived LLOMK2 cell line, which is commonly used for SeV 
proliferation, 'can be used as the cells, for example. LLC-MK2 cells 
are cultured in MEM supplemented with 10% heat-treated inactivated 
fetal bovine serum (FBS) , penicillin G sodium (50 units /ml ) , and 
streptomycin (50 |ag/ml) at 37°C in 5% GO2. Since the SeV-F gene product 

15 is cytotoxic, the above-described plasmid pCALNdLw/F, which was 
designed to enable inducible expression of the F gene product with 
Cre DNA recombinase, is transfected to LLC-MK2 cells for gene 
transduction by the calcium phosphate method (using a mammalian 
transfection kit (Stratagene) ) , according to protocols well known 

20 in the art. 

The plasmid pCALNdLw/F (10 fig) is transduced into LLC-MK2 cells 
grown to 40% confluency using a 10-cm plate, and the cells are then 
cultured in MEM (10 ml) comprising 10% FBS, in a 5% CO2 incubator at 
37 °C for 24 hours . After 24 hours, the cells are detached and suspended 

25 in the medium (10 ml) . The suspension is then seeded onto five 10-cm 
dishes, 5 ml to one dish, 2 ml each to two dishes, and 0 . 2 ml each 
to two dishes, and cultured in MEM (10 ml) comprising G418 (GIBCO-BRL) 
(1200 (ig/ml) and 10% FBS. The cells were cultured for 14 days, 
exchanging the medium every two days, to select cell lines stably 

30 transduced with the gene. The cells grown from the above medium that 
show the G418 resistance are recovered using a cloning ring. Culture 
of each clone thus recovered is continued in 10-cm plates until 
confluent . 

After the cells have grown to confluency in a 6-cm dish, F protein 
35 expression is induced by infecting the cells with Adenovirus AxCANCre, 
for example, at MO I = 3, according to the method of Saito, et al. 
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(Saito et al., Nucl. Acids Res. 23: 3816-3821 (1995); Arai, T. et 
al., J. Virol 72, 1115-1121 (1998)). 

<3> Reconstitution and amplification of F-gene defective Sendai virus 
(SeV) 

5 The above-described plasmid pSeV18VAF, into which a foreign 

gene has been inserted, is transfected to LLC-MK2 cells as follows: 
LLC-MK2 cells are seeded at 5x 10 6 cells/dish in 100-mm dishes. When 
genomic RNA transcription is carried out with T7 • RNA polymerase, cells 
are cultured for 24 hours, then infected at an MOI of about two for 

10 one hour at room temperature, with recombinant vaccinia virus 
expressing v T7'- RNA polymerase, which has been treated with psoralen 
and long-wave ultraviolet rays (365 nm) for 20 minutes ( PLWUV-VacT7 : 
Fuerst, T. R. et al. , Proc. Natl. Acad. Sci. USA 83, 8122-812 6 (198 6) ) . 
For the ultraviolet ray irradiation of vaccinia virus, for example, 

15 an UV Stratalinker 2400 equipped with five 15-watt bulbs can be used 
(catalogue No. 400676 (100V), Stratagene, La Jolla, CA, USA). The 
cells are washed with serum-free MEM, then an appropriate lipofection 
reagent is used to transfect the cells with a plasmid expressing the 
genomic RNA, and expression plasmids expressing the N, P, L, F, and 

2 0 HN proteins of Paramyxovirus respectively. The ratio of amounts of 
these plasmids can be preferably set as 6:2:1:2:2:2, in this order, 
though is not limited thereto. For example, a genomic RNA-expressing 
plasmid as well as expression plasmids expressing the N, P, L, and 
F plus HN proteins (pGEM/NP, pGEM/P, pGEM/L, and pGEM/F-HN; WO00/70070, 

25 Kato, A. et al., Genes Cells 1, 569-579 (1996)) are transfected at 
an amount ratio of 12 jig, 12 (ig, 4 |ug, 2 |ig, 4 jig, and 4 ^ig/dish, 
respectively. After culturing for several hours, the cells are twice 
washed with serum-free MEM, and cultured in MEM comprising 40 jig/ml 
of cytosine (3-D-arabinofuranoside (AraC: Sigma, St. Louis, MO) and 

30 7.5 (ig/ml of trypsin (Gibco-BRL, Rockville, MD) . These cells are 
recovered, and the pellets are suspended in Opti-MEM (10 7 cells/ml) . 
Suspensions are f reeze-thawed three times, mixed with lipofection 
reagent DOSPER (Boehringer Mannheim) (10 6 cells/25 ^il DOSPER) , stood 
at room temperature for 15 minutes, transfected to the above-described 

35 cloned F-expressing helper cells (10 6 cells/well in a 12-well-plate) , 
and cultured in serum-free MEM (comprising 40 jig/ml AraC and 7.5 |ig/ml 
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trypsin) to recover the supernatant. Viruses defective in a gene other 
than F, for example, the HN or M gene, can also be prepared by similar 
methods to this. 

When a viral gene-defective type vector is prepared, for example, 
5 if two or more different kinds of vectors, that comprise the different 
viral genes which are defective in the viral genome in the vectors, 
are transduced into the same cell, the viral proteins that are 
defective in each of the vectors are supplied by their expression 
from the other vectors. Thus, together, these vectors make up for 

10 protein deficiencies , and infectious virions can be formed. As a 
result, the replication cycle- can amplify the viral vectors . In other 
words, when two or more kinds of vectors of this invention are 
inoculated in a combination that together supplements deficient viral 
proteins, mixtures of viral vectors defective in each of the viral 

15 genes can be produced on a large scale and at a low cost. When compared 
to viruses that are not deficient in viral genes, these viruses have 
smaller genomes, due to deficient viral genes, and can thus carry 
larger foreign genes. Further, these viruses, which lack 
proliferative ability due to deficient viral genes, are 

20 extracellularly attenuated, and maintaining coinfection is difficult. 
They are therefore sterilized, which is an advantage in environmental 
release management. For example, it is conceivable that a vector 
encoding an antibody H chain, and one encoding an L chain, are 
separately constructed so as to be able to complement each other, 

25 and are then co-infected. This invention provides compositions 
comprising a paramyxoviral vector encoding a polypeptide that 
comprises an antibody H chain variable region, and a paramyxoviral 
vector encoding a polypeptide that comprises an antibody L chain 
variable region. Further, this invention provides kits comprising 

30 a paramyxoviral vector encoding a polypeptide that comprises an 
antibody H chain variable region, and a paramyxoviral vector encoding 
a polypeptide that comprises an antibody L chain variable region. 
These compositions and kits can be used to form antibodies comprising 
H and L chains by simultaneous infection. 

35 When, after administering a transmissible paramyxoviral vector 

to an individual or cell, the proliferation of the viral vector must 
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be restrained due to treatment completion and such, it is also possible 
to specifically restrain only the proliferation of the viral vector, 
with no damage to the host, by administering an RNA-dependent RNA 
polymerase inhibitor . 
5 According to the methods of the present invention, the viral 

vectors of this invention can be released into the culture medium 
of virus-producing cells, for example, at a titer of lx 10 5 ClU/ml 
or more, preferably lx 10 6 ClU/ml or more, more preferably 5x 10 6 ClU/ml 
or more, more preferably lx 10 7 ClU/ml or more, more preferably 5x 

10 10 7 ClU/ml or more, more preferably lx 10 8 ClU/ml or more, and more 
preferably 5x 10 8 ClU/ml or more. Viral titers can be measured by 
a method described' in this description and others (Kiyotani, K. et 
al., Virology 177(1), 65-74 (1990); WO00/70070) . 

The recovered paramyxoviral vectors can be purified to become 

15 substantially pure. Purification can be performed by purification 
and separation methods known in the art, including filtration, 
centrifugal separation, and column purification, or any combinations 
thereof. "Substantially pure" means that a viral vector accounts for 
a major proportion of a sample in which the viral vector exists as 

20 a component. Typically, a substantially pure viral vector can be 
identified by confirming that the proportion of proteins derived from 
the viral vector is 10% or more of all of the proteins in a sample, 
preferably 20% or more, more preferably 50% or more, preferably 70% 
or more, more preferably 80% or more, and further more preferably 

25 90% or more (excluding, however, proteins added as carriers and 
stabilizers) . Examples of specific methods for purifying 
paramyxoviruses are those that use cellulose sulfate ester or 
cross-linked polysaccharide sulfate ester (Examined Published 
Japanese Patent Application No. (JP-B) Sho 62-30752, JP-B Sho 62-33879, 

30 and JP-B Sho 62-30753) , and those for methods for adsorbing them to 
polysaccharides comprising fucose sulfate and/or degradation 
products thereof (WO97/32010) . 

In preparing compositions comprising a vector, the vector can 
be combined with a pharmaceutically acceptable desired carrier or 

35 vehicle, as necessary. "A pharmaceutically acceptable carrier or 
vehicle" means a material that can be administered together with the 
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vector which does not significantly inhibit gene transduction via 
the vector. For example, a vector can be appropriately diluted with 
physiological saline or phosphate-buffered saline (PBS) to form a 
composition. When a vector is grown in hen eggs or the like, the 
5 "pharmaceutical^ acceptable carrier or vehicle" may comprise 
allantoic fluids. Further, compositions comprising a vector may 
include carriers or vehicles such as deionized water and 5% dextrose 
aqueous solution. Furthermore, compositions may comprise, besides 
the above, plant oils, suspending agents, surfactants, stabilizers, 

10 biocides, and so on. The compositions can also-comprise preservatives 
or other additives: 'The 'compositions comprising the vectors of this 
invention are useful as reagents and medicines. 

Vector dose may vary depending upon the disorder, body weight, 
age, gender, and symptoms of patients, as well as purpose of 

15 administration, form of the composition to be administered, 
administration method, gene to be transduced, and so on; however, 
those skilled in the art can appropriately determine dosages. 
Administration route can be appropriately selected, although 
administration can be performed, for example, percutaneously, 

20 intranasally, perbronchially , intramuscularly, intraperitoneally, 
intravenously, intra-articularly, intraspinally , or subcutaneously, 
but is not limited to these routes. Administration can also be 
performed locally or systemically . Doses of the vector are preferably 
administered in a pharmaceutical^ acceptable carrier in a range of 

25 preferably about 10 5 ClU/ml to about 10 11 CIO /ml, more preferably about 
10 7 ClU/ml to about 10 9 CIU /ml, most preferably about lx 10 8 ClU/ml 
to about 5x 10 8 ClU/ml. In humans, a single dose is preferably in 
the range of 2x 10 5 CIU to 2x 10 10 CIU, and can be administered once 
or more, so long as the side effects are within a clinically acceptable 

30 range. The same applies to the number of administrations per day. 
In the case of a protein preparation produced using a vector of this 
invention, doses of the protein may be, for example, in the range 
of 10 ng/kg to 100 ^ig/kg, preferably 100 ng/kg to 50 ng/kg, more 
preferably 1 ng/kg to 5 |ig/kg. With animals other than humans, for 

35 example, the above-described doses can be converted based on the body 
weight ratio or volume ratio of a target site for administration (e.g. 
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average values) between the objective animal and humans , and the 
converted doses can be administered to the animals. Subjects for 
administering compositions comprising the vectors of this invention 
include all mammals, such as humans, monkeys, mice, rats, rabbits, 
5 sheep, cattle, and dogs. 

Brief Description of the Drawings 

Fig. 1 represents the nucleotide sequence of a NotI fragment 
encoding a Fab (H and L chains), of a neutralizing antibody raised 

10 against NOGO. Protein-coding sequences are shown in capital letters. 
Further, nucleotide sequences of the SeV E signal, intervening 
sequence, and S si,gnal are shown as an underline-dotted underline- 
underline. A wavy underline represents a site which develops the same 
cohesive end as NotI, and, using this sequence, the coding sequences 

15 of the H and L chains can be cloned into the NotI sites of separate 
vectors, for example. 

Fig. 2 represents oligonucleotides used in constructing the 
f ragment encoding Fab, which is shown in Fig. 1. SEQ ID NOs : 12 to 
42 were assigned in this order to SYN80 Fl to SYN80 R16. 

20 Fig. 3 is a schematic representation of configurations of the 

oligonucleotides shown in Fig. 2. 

Fig. 4 represents schematic diagrams showing the structures of 
a transmissible-type virus (SeV18+IN-l) (panel A) and a 
transmission-deficient type virus (SeV18+IN-l/AF) (panel B) , which 

25 are carrying the Fab gene of the NOGO-neutralizing antibody. It also 
shows photographs of RT-PCR confirmation of the viral genome. 

Fig. 5 represents photographs showing Fab expression from a 
transmissible-type virus or a virus defective in the F gene, both 
carrying the Fab gene of the NOGO-neutralizing antibody. A 

30 transmissible-type SeV vector carrying the GFP gene was used as a 
negative control (NC) . Antibody expressions two (d2) or four (d4) 
days after infection are shown. 

Fig. 6 represents photographs showing the action of SeV carrying 
the IN-1 gene, against the activity of q-pool, which affects NIH-3T3 

35 cell morphology. Micrographs of NIH-3T3 cells three days after 
culture initiation (two days after SeV infection) are shown for each 
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of the conditions . (A) using a plate untreated with q-pool ; (B) using 
a plate treated with q-pool; (C) using a plate treated with q-pool 
and cells infected with SeV18+GFP at MOI = 1; (D) a GFP fluorescent 
photograph taken in the same visual field as that of (C) , and 
5 superimposed on (C) (an indicator of the ratio of SeV-infected cells) ; 
and (E) using a plate treated with q-pool and cells infected with 
SeV18+INl at MOI = 1. 

Fig. 7 shows the action of SeV carrying the IN-1 gene on the 
proliferation of NIH-3T3 cells. Cell number ratios of NIH-3T3 cells 

10 three days after culture initiation (two days after SeV infection) 
for each of the conditions were measured using Alamar blue, based 
on mitochondrial activity. (A) Using a plate untreated with q-pool; 
(B) using a plate treated with q-pool (1 |j,g/cm 2 ) ; (C) using a plate 
treated with q-pool (10 ng/cm 2 ) ; and (D) using a plate treated with 

15 q-pool (30 fig/cm 2 ) and cells infected with SeV18+INl at MOI = 1. 

Fig. 8 is a series of photographs showing the action of SeV 
carrying the IN-1 gene, against the activity of q-pool, which affects 
the neurite outgrowth of neurons of rat dorsal root ganglion. 
Micrographs of neurons of the rat dorsal root ganglion 36 hours after 

20 SeV infection (60 hours after culture initiation) are shown for each 
of the conditions. (A) Using a plate untreated with q-pool and cells 
infected with SeV18+GFP at 1x10 s CIU/500 ^l/well; (C) using a plate 
treated with q-pool and cells infected with SeV18+GFP at 1x10 s CIU/500 
jil/well; (B) and (D) are GFP fluorescence photographs in the same 

25 visual fields as those of (A) and (C) respectively; and (E) and (F) 
use plates treated with q-pool and cells infected with SeV18+INl at 

1x10 s CIU/500 iil/well. 

Fig. 9 is a series of photographs showing a time course of changes 
in GFP-derived fluorescence after the intra-auricular administration 

30 of SeV vector carrying the GFP gene to mice. A transmissible-type 
SeV vector carrying the GFP gene (SeV18+GFP: 5xl0 6 GFP-CIU/5 fil), or 
an SeV vector defective in the F gene (SeV18+GFP/AF: 5xl0 6 GFP-CIU/5 
fil), was intra-auricularly administered to mice, and GFP protein 
fluorescence was observed from outside over time. 

35 Fig. 10 shows a quantitative assessment (1) of the 

intra-auricular administration method . Assessment with an SeV vector 
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carrying the lucif erase gene: (A) Administration titer dependency. 
A transmissible-type SeV vector carrying the luciferase gene 
(SeVl8+Luci) was intra-auricularly administered to mice at varied 
administration titers (5xl0 4 , 5x10 s , 5xl0 6 CIU/5 jlxI ) , the auricles 
5 were cut off two days after administration, and the tissues were 
homogenized to examine luciferase activity (n=3) . Changes in 
luciferase activity dependent on the administration titer were 

observed. (B) Time course. SeV18+Luci (5xl0 6 CIU/5 fil) was 
intra-auricularly administered to mice, each of the auricles were 

10 excised over time, and tissues were then homogenized to examine 
luciferase activity (n=3) . 

Fig. 11 represents photographs and a graph showing a 
quantitative assessment (2) of the intra-auricular administration 
method. Assessment with an SeV vector carrying the GFP gene: SeV18+GFP 

15 (5xl0 6 GFP-CIU/5 jil) was intra-auricularly administered to mice, and 
GFP protein fluorescence was observed from outside over time (n=4) . 
(A) GFP fluorescence photographs. (B) Quantification of GFP 
fluorescence intensity. Green fluorescence was extracted with image 
processing software, Adobe Photoshop, and fluorescence intensity was 

20 then quantified with image-analyzing software, NIH image. 

Fig. 12 is a series of photographs and a graph showing the 
usefulness of the intra-auricular administration method in light of 
a repeated administration assessment method. SeV18+GFP/AF (5xl0 6 
GFP-CIU/5 (il) was administered to the right auricle of mice (the first 

25 administration), and then one, two, four, six, eight, 28, and 62 days 
after administration respectively, SeV18+GFP/AF (5xl0 6 GFP-CIU/5 jxl ) 
was administered to the left auricle (the second administration) . 
After each of the administrations, changes in GFP fluorescence 
intensity were examined over time . (A) GFP fluorescence photographs . 

30 (B) Quantification of GFP fluorescence intensity. 

Fig. 13 represents photographs showing the identification of 
infected cells by the intra-auricular administration method (1) . 
SeV18+GFP/AF ( 5xl0 6 GFP-CIU/5 jxl) was intra-auricularly administered 
to mice, auricles were excised two days after infection, and frozen 

35 sections thereof were prepared to observe GFP fluorescence under a 
fluorescence microscope (A) . The same continuous section was stained 
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with an anti-GFP antibody (C) . (B) shows these images superimposed. 

Fig. 14 is photographs showing the identification of infected 
cells by the intra-auricular administration method (2) . SeV18+GFP/AF 
(5xl0 6 GFP-CIU/5 \xl) was intra-auricularly administered to mice, 
5 auricles were excised two days after infection, and frozen sections 
thereof were prepared to observe GFP fluorescence under a fluorescence 
microscope (different mice from those in Fig. 13) . 

Fig. 15 is a schematic representation of the configurations of 
oligo DNAs used in synthesizing the gene fragment (SYN205-13) of the 
10 anti-CD28 antibody. 

Fig. 16 is a schematic diagram showing the construction of SeV 
vector cDNA carrying the anti-CD2 8 antibody gene. 

Fig. 17 is a photograph showing RT-PCR confirmation of the viral 
genome of a SeV vector carrying the anti-CD28 antibody gene 

15 (SeV18+aCD28cst/AF-GFP) . 

Fig. 18 is photographs showing antibody expression from an SeV 
vector carrying the ocCD28 gene (SeV18+aCD28cst/AF-GFP) . 

Fig. 19 is a series of photographs showing a time course of 
changes in GFP-derived fluorescence after intra-auricular 

20 administration of the SeV vector carrying the anti-CD28 antibody 
(<xCD28cst) and GFP genes (SeV18+otCD28cst/AF-GFP) into mice. 5xl0 6 
GFP-CIU/5 jil was intra-auricularly administered to mice, and GFP 
protein fluorescence was observed from the outside over time, to 
compare it with that in the SeV18+GFP/AF administered group. 

25 Fig. 20 is a series of photographs showing a time course of 

changes in GFP-derived fluorescence after the intra-auricular 
administration of SeV18+aCD28cst/AF-GFP to mice, when CTLA4-Ig 
protein was jointly administered in the initial stage of infection. 
5xl0 6 GFP-CIU/5 |il was intra-auricularly administered to mice, and 

30 one hour and ten hours after administration, CTLA4-Ig protein (0.5 
mg/body) was intraperitoneally administered. GFP fluorescence was 
observed from outside over time, to compare with the GFP fluorescence 
of a similarly treated SeV18+GFP/AF-administered group. 

Fig. 21 shows the quantification of GFP- fluorescence intensity. 

35 Based on fluorescence photographs of Figs. 19 and 20, green 
fluorescence was extracted with image processing software, Adobe 
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Photoshop, and then fluorescence intensity was quantified with 
image-analyzing software, NIH image. 

Fig. 22 is a series of photographs showing differences in 
GFP-derived fluorescence intensity due to differences in the site 
5 carrying the GFP gene (in vitro confirmation) . SeV18+GFP/AF or 
SeV18+aCD28cst/AF-GFP was transfected to LLOMK2 cells at MO I = 3, 
and GFP fluorescence was observed over time. 

Best Mode for Carrying out the Invention 
10 Hereinafter; the present invention will be explained in more 

detail with reference to Examples, but is not to be construed as being 
limited thereto. All the references cited herein have been 
incorporated as parts of this description. 

15 [Example 1] Construction of a SeV vector carrying Fab gene 

A treatment vector aiming at the inhibition of axonal outgrowth 
inhibitors (such as NOGO) will be illustrated as an application of 
SeV vectors to spinal cord lesions. Since IN-1 (mouse IgM k type) 
is known as a neutralizing antibody raised against NOGO (Brosamle, 

20 C. et al., J. Neurosci. 20(21), 8061-8068 (2000) and such), a 
transmissible-type SeV vector carrying the IN-1 gene was constructed 
An F-gene defective SeV vector (transmission-deficient type) was also 
constructed. 

1) Total synthesis of the gene 
25 To construct a SeV vector carrying the Fab (H and L chains) gene 

.of IN-1, a total synthesis of the Fab gene of IN-1 was performed. 

Based on the nucleotide sequence of a single chain Fab fragment of 

IN-1 (Accession No. Y08011; Bandtlow, C. et al., Eur. J. Biochem. 

241 (2) 468-475 (1996) ) , a sequence was designed such that the His-tag 
30 was removed, NotI recognition sites were comprised at both ends, and 

an H chain (SEQ ID NO: 10) and L chain (SEQ ID NO: 11) were linked 

in tandem, sandwiching the SeV EIS sequence between them (Fig. 1; 

SEQ ID NO: 9) . The sequences and names of the oligo DNAs used in the 

synthesis are shown in Fig. 2, and their configurations are shown 
35 in Fig. 3. The entire length of the NotI fragment was set so as to 

be 6n (a multiple of 6) . 
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2) Construction of a SeV cDNA gene carrying IN-1 (Fab) 

The above-synthesized NotI fragment was inserted into 
pBluescript II KS (Stratagene, LaJolla, CA) . After confirming the 
gene sequence, a NotI fragment comprising EIS was excised from this 
5 plasmid by NotI cleavage, and inserted in to the +18 site (NotI site) 
of plasmids encoding the genomes of a transmissible-type Sendai virus 
(pSeVl8+) (Hasan, M. K. et al., J. Gen. Virol. 78: 2813-2820, 1997; 
Kato, A. et al., 1997, EMBO J. 16: 578-587; and Yu, D. et al., 1997, 
Genes Cells 2: 457-466) and an F gene-defective type Sendai virus 
10 (pSeV18+/AF) (Li, H.-O. etal., J.Virol. 74(14) 6564-6569 (2000)), 
to form pSeV18+IN-l and SeV18+IN-l/AF, respectively. 

3) Reconstitution of SeV (transmissible-type: SeV18+IN-l) 

Viruses were reconstituted according to a report by Kato et al. 
(Kato, A. et al., Genes Cells 1, 569-579 (1996) ) . LLC-MK2 cells were 

15 seeded in dishes of 100 mm in diameter, at 5x 10 6 cells/dish, and then 
cultured for 24 hours. The cells were then infected at 37 °C for one 
hour with a recombinant vaccinia virus expressing T7 polymerase 
(MOI=2), which had been treated with psoralen and long wavelength 
ultraviolet rays (365 nm) for 20 minutes, (PLWUV-VacT7 : Fuerst, T.R. 

20 et al., Proc. Natl. Acad. Sci. USA 83, 8122-8126 (1986) ) . The cells 
were washed with serum-free MEM, and then the plasmids pSeV18 + IN-l, 
pGEM/NP, pGEM/P, and pGEM/L (Kato, A. et al., Genes Cells 1, 569-579 
(1996)) were suspended in Opti-MEM (200 jal) (Gibco-BRL, Rockville, 
MD) at amount ratios of 12 \xq, 4 \iq, 2 |ig, and 4 jag/dish, respectively. 

25 They were then mixed with SuperFect transfection reagent (Qiagen, 
Bothell, WA) equivalent to 1 (ig DNA/5 \xl, left to stand at room 
temperature for 15 minutes, and finally added to Opti-MEM comprising 
3% FBS (3 ml), added to the cells, and cultured. After five hours 
of culture, the cells were twice washed with serum-free MEM, and 

30 cultured for three days (P0) in MEM comprising 40 |ig/ml of cytosine 
(3-D-arabinofuranoside (AraC: Sigma, St. Louis, MO) and 7.5 |ag/ml of 
trypsin (Gibco-BRL, Rockville, MD) . 

These cells were recovered, and pellets were suspended in PBS 
(1 ml/dish) . After f reeze-thawing three times, the above-described 

35 lysates were inoculated to ten-day-old embrionated eggs at 100 jxl/egg. 
Incubation while turning the eggs was continued at 35.5°C for three 
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days (PI) . The eggs were left to stand at 4°C for four to six hours, 
chorioallantoic fluids were recovered, and then assayed for 
hemagglutination activity (HA activity) to examine virus recovery. 
HA activity was measured according to a method of Kato et al. 
5 (Kato, A. et al., Genes Cell 1, 569-579 (1996)). That is, a viral 
solution was stepwise diluted with PBS using a 96-well round-bottomed 
plate, to prepare a two-fold dilution series of 50 ^1 per well. 
Preserved chicken blood (Cosmobio, Tokyo, Japan) diluted with PBS 
(50 \xl) to a 1% concentration was added to the 50 jils, and the mixture 

10 was left to stand at 4°C for 30 minutes, to observe hemagglutination. 
Of the agglutinated dilutions, the dilution rate of the highest virus 
dilution rate was judged to be the HA activity. Virus number can be 
calculated by taking 1 HAU as lx 10 6 viruses. 

The recovered PI chorioallantoic fluids were diluted 10~ 5 -fold 

15 and 10" 6 -fold with PBS (when HAU was observed) , or the dilution rate 
was reduced (when no HAU was observed) . They were then inoculated 
to ten-day-old embrionated hen eggs at 100 ^1/egg, and then incubated 
at 35.5°C for three days while turning the eggs (P2). After 
chorioallantoic fluids were collected, HA activity was measured to 

2 0 examine virus recovery. The chorioallantoic fluids recovered at P2 
were diluted 10" 5 -fold and 10" 6 -fold, and then similar operations were 
performed (P3) . The chorioallantoic fluids of P3 were recovered to 
measure HA activity. HA activity was observed to be elevated, and 
viral reconstitution was judged be successful . The HA activity values 

25 (HAU) of the recovered chorioallantoic fluids are shown below. The 
P4 sample titer was calculated to be 2 9 HAU (about 5x 10 8 ClU/ml) . 



Table 1 



Sample PI 


P2 


P3 


P4 




SeV18+IN-l 2 2 


£10 


2 8 


2 9 


(HAU) 


4) Reconstitution of SeV 


(F gene 


-defective 


type: SeVl! 


3+IN-l/AF) 



30 Viruses were reconstituted according to a report of Li et al. 

(Li, H.-O. et al., J. Virology 74. 6564-6569 (2000), WO00/70070) . 
An F protein helper cell was used to reconstitute an F gene-defective 
type virus. The helper cells were prepared using the Cre/loxP 
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expression inducing system. This system utilizes a pCALNdLw plasmid 
designed to induce the expression of a gene product with Cre DNA 
recombinase (Aral, T. etal., J. Virol. 72: 1115-1121 (1988)). To 
express the inserted gene, cells transformed with the above plasmid 
5 were infected with a recombinant adenovirus (AxCANCre) expressing 
Cre DNA recombinase, using a method of Saito et al. (Saito, I. et 
al., Nucl. Acid. Res. 23, 3816-3821 (1995), Arai, T. etal., J. Virol. 
72, 1115-1121 (1998)). In the case of SeV-F protein, transformed cells 
comprising the F gene are listed as LLC-MK2/F7, while cells 
10 continuously expressing. F protein after induction with AxCANCre are 
listed as LLC-MK2 / F7 / A . 

The F gene-defective type SeV (SeV18+IN-l/AF) was reconstituted 
as follows: LLC-MK2 cells were seeded in dishes of 100 mm in diameter 
at 5x 10 6 cells/dish, cultured for 24 hours, and then infected with 
15 PLWUV-VacT7 at room temperature for one hour (MOI = 2) . The cells 
were washed with serum-free MEM, and then the plasmids pSeV18+IN-l/AF, 
pGEM/NP, pGEM/P, pGEM/L, and pGEM/F-HN were suspended in Opti-MEM 
at a weight ratio of 12 |ig : 4 jxg : 2 fig : 4 ng : 4 jag/dish respectively. 
They were then mixed with SuperFect transfection reagent equivalent 

20 to 1 jig DNA/ 5 \xl, left to stand at room temperature for 15 minutes, 
and finally added to Opti-MEM (3 ml) comprising 3% FBS, added to the 
cells, and cultured. After five hours of culture, the cells were twice 
washed with serum-free MEM, and then cultured in MEM comprising 40 

(ig/ml of AraC and 7.5 jig/ml of trypsin. After 24 hours of culture, 
25 the cells were overlaid with LLC-MK2/F7/A cells (8 . 5x 10 6 cells/dish) , 

and cultured in MEM comprising 4 0 fig /ml of AraC and 7 . 5 jig/ml of trypsin 
for a further two days at 37 °C . These cells were recovered, the pellets 
were suspended in Opti-MEM (2 ml/dish) , and then freeze/thawed three 
times to prepare P0-lysate. On the other hand, LLC-MK2/F7/A cells 

30 were prepared by seeding in a 24-well plate, and, when nearly confluent, 
the cells were transferred into a 32 °C incubator and cultured for 
one day. These cells were transfected with the P0 lysate of 
SeV18+IN-l/AF (200 |il/well each), and cultured in serum-free MEM 
comprising 40 ng/ml of AraC and 7.5 (ig/ml of trypsin at 32 °C. After 

35 the P2 stage, similar cultures were repeated until the P3 stage, using 
the PI culture supernatant and LLC-MK2/F7/A cells seeded in a 6-well 
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plate . 

After confirming virus proliferation with HA activity, 
elevation of HA activity was observed in samples after the PI stage . 
The titer of samples on the fourth day of the P3 stage (P3d4) was 
5 2.7 x 10 7 ClU/ml. 

5) Confirmation of the viral genome by RT-PCR 

Viral RNA was recovered from a transmissible-type virus 
(SeV18+IN-l) solution (P2 sample), using a QIAGEN QIAamp Viral RNA 
Mini Kit (QIAGEN, Bothel'l, WA) . RT-PCR was carried out in one step 

10 using a Super Script One-Step RT-PCR with Platinum Taq Kit (Gibco-BRL, 
Rockville, MD) . RT-PCR was performed using a combination of 
SYN80F12/SYN80R1 as a primer pair. A gene of the target size was 
confirmed to be amplified, indicating that the viral gene carried 
the IN-1 gene (Fig. 4, panel A) . 

15 With the F-gene defective type (SeV18+IN-l/AF) , a similar method 

was performed using a P3d4 sample and a combination of SYN80F12/SYN80R1 
as a primer set. In this case, amplification of a gene of target size 
was also confirmed, indicating that the viral gene carried the IN-1 
gene (Fig. 4, panel B) . 

2 0 6) Confirmation of protein expression derived from a gene carried 
by SeV 

Since IN-1 is a mouse IgM of k type, it was detected by Western 
blotting using a Western blotting secondary antibody: HRP-con jugated 
anti-mouse IgG+IgM (Goat F(ab')2 Anti-Mouse IgG+IgM (AM14074): 

25 BioSource International) (without primary antibody) . 

LLC-MK2 cells grown to conf luency in a 6-well plate were infected 
at M0I=5 with SeV18+IN-l or SeV18-IN-l/AF. Culture supernatants were 
recovered two or four days after infection, and these samples were 
concentrated and their contaminants removed using a PAGE prep Protein 

30 Clean-Up and Enrichment Kit (Pierce). As a negative control (NC) , 
a transmissible-type SeV vector carrying GFP gene was used for 
infection under the same conditions, and the recovered culture 
supernatant was prepared and applied as described above. 300 (al of 
culture supernatant was treated to recover 40 ^il of SDS-sample, which 

35 was applied at 10 jil/lane. Results are shown in Fig. 5. Bands of 
about 47 kDa and about 30 kDa were detected under oxidizing and reducing 
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conditions, respectively. Molecular weights deduced from the amino 
acid sequences were 24.0 kDa for the H chain and 23.4 kDa for the 
L chain. These results were judged to indicate that, under oxidizing 
conditions, the H and L chains were in bound state, and under reducing 
5 conditions, only either the H or L chain was detected in a dissociated 
state, confirming Fab formation. 

[Example 2] Functional in vitro assessment of SeV carrying IN-1 gene 
IN-1 is known to be a neutralizing antibody raised against the 

10 axonal outgrowth inhibitor NOGO (Chen, M.S. etal., Nature 403, 434-439 
(2000) ) . Therefore, to functionally assess SeV carrying the Fab gene 
of IN-1, it is necessary to observe the activity of promoting axonal 
outgrowth under conditions that suppress the inhibition of axonal 
outgrowth; that is, in the presence of an axonal outgrowth inhibitor. 

15 A spinal cord extract comprising an inhibitor is referred to as q-pool, 
and was prepared according to the method reported by Spillmann et 
al. (Spillmann, A. A. et al. , J. Biol. Chem. 273, 192 83-192 93 (1998) ) . 
Spinal cords were removed from three adult rats to obtain 1.5 mg of 
q-pool. IN-1 activity was assessed according to the methods of Chen 

20 and of Spillmann et al. (Chen, M.S. etal., Nature 403, 434-439 (2000); 
Spillmann, A. A. etal., J. Biol. Chem. 273, 19283-19293 (1998)). Two 
assessment methods were employed, determining the spread of the mouse 
fibroblast cell line (NIH-3T3) , and neurite outgrowth in the primary 
culture of rat fetal dorsal root ganglion (DRG) . 

25 For the assessment using NIH-3T3, q-pool was firstly diluted 

in PBS and distributed in a 96-well culture plate, to an equivalent 

of about 30 jxg/cm 2 , and then incubated at 37 °C for two hours. The 
plate was twice washed with PBS, and then used for cell culture. In 
a 96-well plate treated (or untreated) with q-pool, NIH-3T3 cells 

30 were seeded at a ratio of lxlO 3 cells/well, and culture thereof was 
initiated using D-MEM comprising 10% FBS . One day after initiating 
culture, the above cells were infected with SeV of various titers. 
Two days after infection, morphology was inspected and cell number 
was assessed. Alamar Blue was utilized to assess cell number 

35 (BIOSOURCE International Inc.: California, USA). Morphologically, 
cells cultured in plates untreated with q-pool had a so-called 
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f ibroblast-like shape, but many spherical cells were observed when 
cultured in plates treated with q-pool, (Fig. 6(B) ) . Also, when the 
control SeV vector, SeV vector carrying the GFP gene (SeV18+GFP) , 
was infected to cells treated with q-pool, many spherical cells were 
5 similarly observed (Fig. 6(C)). However, in culture systems where 
SeV vector carrying the IN-1 gene (SeV18 + INl) was infected to cells 
treated with q-pool, few spherical cells and many f ibroblast-like 
shaped cells were observed (Fig. 6(E)). That is, as already reported, 
the function of IN-1 in suppressing the morphological change of NIH-3T3 

10 cells caused by q-pool was confirmed, indicating that IN-1 derived 
from the gene carried in the SeV vector comprised this function. 
Further, the same system was assessed from a viewpoint of cell number 
(cell proliferation) . In plates not treated with q-pool, or treated 
with a low concentration of q-pool, the effect of suppressing the 

15 proliferation of NIH-3T3 cells was observed only when SeV18+INl was 
infected to cells at high MOIs (MOI - 3, 10, and 30) (Fig. 7(A)-(C)). 
Since no clear morphological lesions were observed in cells, it is 
judged that growth inhibition but not cell injury was observed. 
Although there have been no reports in this respect to date, it is 

20 conceivable that such activity may appear when the IN-1 concentration 
is extremely high. Further, this proliferation inhibitory effect was 
not observed in high concentration q-pool treatment (Fig. 7 (D) ) . That 
is, in these cases, q-pool inhibits the activity of IN-1, further 
complementing the inhibition of q-pool activity by IN-1. 

25 As another method for assessing IN-1 activity, assessment was 

performed by measuring effects on neurite outgrowth in a rat DRG 
primary culture system . In this case also, q-pool was firstly diluted 
in PBS and distributed in a 24-well type I collagen-coated culture 
plate (Asahi Technoglass, Chiba) , to the equivalent of about 25 ng/cm 2 , 

30 and then incubated at 37 °C for two hours. After twice washing with 
PBS, the plate was used for cell culture. Dorsal root ganglion was 
excised from the 14-day-old embryos of SD rats (Charles River Japan, 
Kanagawa) , and explanted in D-MEM comprising nerve growth factor (NGF, 
Serotec Ltd, U.K.) at a final concentration of 100 ng/ml, and 10% 

35 FBS. Twenty four hours after culture initiation, SeVl8+GFP or 
SeV18+INl was infected to cells at 1x10 s CIU/500 jul/well. Thirty six 
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hours after infection, cell morphology was examined under a microscope . 
In plates without q-pool treatment, neurite outgrowth was observed 
for cells infected with the control SeV, SeV18+GFP (Fig. 8 (A) ); however , 
in q-pool-treated plates, only very little neurite outgrowth was 
5 observed (Fig. 8(C)). Fig. 8(B) and Fig. 8(D) show GFP fluorescence 
photographs in the same visual field as Fig. 8(A) and Fig. 8(C) 
respectively, to visualize the extent of SeV18+GFP infection. On the 
other hand, also in q-pool-treated plates, very conspicuous neurite 
outgrowth was observed for cells infected with SeV18+INl (Fig. 8(E) 
10 and (F)). That is, with regards to neurite outgrowth, the function 
of IN-1 in suppressing neurite outgrowth inhibitory activity due to 
q-pool was confirmed, and it was judged that IN-1 derived from the 
gene carried in the SeV vector comprised this function. 

15 [Example 3] An in vivo assessment system for assessing vector 
expression durability, and expression after repeated administration 
To assess the potential of vector expression durability and 
repeated administration, it is important to establish a more efficient 
and more reliable in vivo assessment system. This example discloses 

20 an assessment system by a newly developed mouse intra-auricular 
administration. It was proved that when a transmissible-type SeV 
vector carrying the GFP gene (SeV18+GFP: 5xl0 6 GFP-CIU/5 jil) , or an 
F gene-defective type SeV vector (SeV18+GFP/AF : 5xl0 6 GFP-CIU/5 , 
was intra-auricularly administered to mice, it is possible to observe 

25 fluorescence of the GFP protein expressed in infected cells 
noninvasively, from outside (Fig. 9) . This assessment system is 
noninvasive, and enables time-dependent observation of the SeV 
vector-derived protein (GFP) expression using the same individual, 
and thus this system can be thought to be very suitable for the 

30 assessment of gene expression durability. Further, since the 
time-dependent changes can be monitored in the same individual, the 
number of animals used in experiments can be significantly reduced. 
As the actual time-dependent changes, GFP protein fluorescence could 
be observed until the fourth day of administration, with a peak on 

35 the second day, and virtual disappearance on the fifth to sixth day 
of administration (Fig. 9) . 
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To judge whether or not these changes in GFP fluorescence 
quantitatively reflect the kinetics of gene expression by SeV, a 
similar intra-auricular administration was performed with a 
transmissible-type SeV vector carrying the lucif erase gene 
5 (SeV18+Luci: Yonemitsu, Y. etal., Nat. Biotech. 18, 970-973 (2000)). 
Changes in luciferase protein activity were first confirmed to be 
observed to be dependent on administration titer (Fig. 10 (A) ) . Next, 
the time-dependent changes in the expression of the intra-auricular 
luciferase protein were quantified, confirming that its expression 

10 level slightly decreased on the fourth day of administration, with 
a peak on the second day, and almost base-line level expression on 
the seventh and eleventh days of administration (Fig. 10 (B) ) . In this 
case, experiments administering the same type of SeV carrying the 
GFP gene (SeV18+GFP) were carried out at the same time, to examine 

15 time-dependent changes in GFP fluorescence. Green fluorescence was 
extracted from a GFP fluorescence photograph (Fig. 11(A) ) with Adobe 
Photoshop image processing software (Adobe Systems Incorporated, CA, 
USA) , and the fluorescence intensity was quantified with NIH image 
analyzing software (National Institute of Health, USA) (Fig. 11 (B) ) . 

20 As a result, an excellent correlation was observed between the 
time-dependent changes obtained from the luciferase activity (Fig. 
10(B)) and those obtained from the fluorescence intensity (Fig. 11(B)) 
That is, changes in GFP fluorescence coincided well with those in 
luciferase activity. Therefore, monitoring of changes in GFP 

25 fluorescence intensity was judged to enable discussion of relative 
quantities . 

Examinations were also performed for assessing expression after 
repeated administrations. After administering SeV18+GFP/AF (5xl0 6 
GFP-CIU/5 |il) to the right auricle and confirming the expression 

30 thereof, the same SeV18+GFP/AF (5xl0 6 GFP-CIU/5 \xl) was administered 
into the left auricle at varied administration times to examine 
expression (Fig. 12 (A) ) . Further, in this case also, GFP fluorescence 
intensities were quantified and expressed (Fig. 12 (B) ) . One and two 
days after the right auricular infection, the left auricular infection 

35 and expression were confirmed. However, four days after the right 
auricular infection, the degree of left auricular infection was 
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significantly decreased, and six days after the right auricular 
infection, the left auricular infection was almost gone. Eight days 
after the right auricular infection, there was virtually no left 
auricular infection, although a slight infection was confirmed 62 
5 days after infection. This phenomena were thought to indicate that 
this assessment method is a good tool for examining the effect of 
SeV vectors on the immune system, and at the same time, is an excellent 
experimental system for assessing expression after repeated 
administrations . 

10 Next, cells infected by intra-auricular administration to mice 

were examined. SeV184- GFP/AF (5xl0 6 CIU/5 fil) was intra-auricularly 
administered to mice . Two days after infection, auricles were excised 
to prepare frozen sections, which were observed for GFP fluorescence 
under a fluorescence microscope, and, at the same time, stained with 

15 an anti-GFP antibody (Molecular Probes Inc., Eugene OR, USA) . GFP 
fluorescence and positive cells recognized by the anti-GFP antibody 
were both present in corium cells (Fig. 13) . When the auricular 
tissues of other individuals were examined, infections around the 
perichondrium (Fig. 14(A)), the corium near the perichondrium (Fig. 

20 14 (B) ) , the corium near the epidermis (Fig. 14 (C) ) and such were 
observed; however, there was no infection to the epidermis and elastic 
cartilage. Therefore, the cells infected by the present 
administration method were judged to be auricular corium and 
perichondrium (including fibroblasts) . 

25 

[Example 4] Construction of a SeV vector carrying anti-CD28 antibody 
(aCD28) gene 

T cell activation is induced by the reaction of the 
antigen-presenting cell's MHC class II (or class I) /antigen peptide 

30 complex with T cell receptors (a primary signal), and the reaction 
of CD80(CD86) with co-stimulator molecules such as CD28 (a secondary 
signal or costimulatory signal) . T cells thus activated are later 
mitigated by the reaction of CD80 (CD86) with suppressive costimulator 
molecules such as CTLA-4. Blocking these costimulatory signals is 

35 known to induce peripheral immune tolerance. Therefore, to realize 
the long-term expression of the products of genes carried in SeV 
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vectors for therapies in the living body, vectors carrying an antibody 
gene for inhibiting a costimulatory signal-associated gene and 
inducing peripheral immune tolerance are exemplified. An F 
gene-defective type SeV vector (transmission-deficient type), 
5 carrying a single-stranded antibody gene against CD28 (otCD28), was 
constructed to induce immune tolerance by inhibiting T cell activation 
with an antibody raised against CD28. 
Total synthesis of the gene 

To construct a SeV vector carrying the otCD28 gene, total 

10 synthesis of the gene was carried out.' Based on the aCD28 gene sequence 
(DDBJ database SYN507107) reported by Grosse-Hovest, L. etal., total 
synthesis of the aCD28 (single-stranded antibody of LV chain and HV 
chain) gene was performed, placing Xbal sites at the both ends of 
the gene sequence. This synthetic Xbal fragment (SEQ ID NO: 43) 

15 (referred to as SYN205-13; six nucleotides each end comprise the Xbal 
site; the ccCD28 amino acid sequence is set forth in SEQ ID NO: 44) 
was introduced into the pBluescript II SK+ vector (pBluescript/aCD28 ) . 
The sequences and names of oligo DNAs used in the synthesis are set 
forth below, and their dispositions are shown in Fig. 15. Further, 

20 schematic diagrams of the vector construction are shown in Fig. 16. 
A DNA fragment was also prepared comprising an Xbal site between the 
mouse antibody k L chain signal peptide (SEQ ID NO: 46) and the EIS 
sequence of SeV, and with a Nhel/NotI site at both ends. The Nhel 
site of this DNA fragment was ligated with the Xbal site of pGEM-4Z 

25 vector (Promega) to construct the cassette plasmid pGEM-4Zcst (SEQ 
ID NO: 45, only showing the NotI fragment comprising an EIS sequence) . 
The Xbal fragment comprising the aCD28 gene of pBluescript /aCD2 8 was 
introduced into the Xbal site of the pGEM-4Zcst vector, to construct 
otCD28 gene (aCD28cst gene) comprising the above-described signal 

30 peptide and EIS sequence of SeV. The total length of the NotI fragment 
comprising the aCD28cst gene thus obtained was designed to be a 
multiple of 6 (6n). 

Table 2 Sequence and name of oligo DNA used in synthesis 
35 SYN205F01 (SEQ ID NO: 47) 

TCTAGAGACATCGAGCTCACTCAGTCTCCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGAGCCA 
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CCATCT 

SYN205F02 (SEQ ID NO: 48) 

AGGGCAGAGAGCCACCATCTCCTGCAGAGCCAGTGAGAGTGTTGAATATTATGTCACAAGTTTA 
ATGCAG 

5 SYN205F03 (SEQ ID NO: 49) 

ATGTCACAAGTTTAATGCAGTGGTACCAGCAGAAGCCAGGACAGCCACCCAAACTCCTCATCTT 

TGCTGC 

SYN205F04 (SEQ ID NO: 50) 

CCTTACACGTTCGGAGGGGGGACCAAGCTGGAAATAAAACGGGGAGGCGGCGGTTCTGGCGGTG 
10 GCGGAT 

SYN205F05 (SEQ ID NO: 51). 

CGGTTCTGGCGGTGGCGGATCAGGTGGCGGAGGCTCGCAGGTGAAACTGCAGCAGTCTGGACCT 
GGCCTG 

SYN205F06 (SEQ ID NO: 52) 
15 AGCAGTCTGGACCTGGCCTGGTGACGCCCTCACAGAGCCTGTCCATCACTTGTACTGTCTCTGG 
GTTTTC 

SYN205F07 (SEQ ID NO: 53) 

GACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCAAGCTGATGACACAGCCGTGT 
ATTACT 

20 SYN205F08 (SEQ ID NO: 54) 

TGACACAGCCGTGTATTACTGTGCCAGAGATAAGGGATACTCCTATTACTATTCTATGGACTAC 

TGGGGC 

SYN205R01 (SEQ ID NO: 55) 

TCTAGACGAGGAGACAGTGACCGTGGTCCCTTGGCCCCAGTAGTCCATAGAAT 
25 SYN205R02 (SEQ ID NO: 56) 

ACTTGGCTCTTGGAGTTGTCTTTGCTGATGCTCTTTCTGGACATGAGAGCCGAATTATAATTCG 

TGCCTC 

SYN205R03 (SEQ ID NO: 57) 

CGAATTATAATTCGTGCCTCCACCAGCCCATATTACTCCCAGCCACTCCAGTCCCTGTCCTGGA 
30 GACTGG 

SYN205R04 (SEQ ID NO: 58) 

GTCCCTGTCCTGGAGACTGGCGAACCCAGTGAACACCATAGTCGCTTAATGAAAACCCAGAGAC 
AGTACA 

SYN205R05 (SEQ ID NO: 59) 
35 CCCCCTCCGAACGTGTAAGGAACCTTCCTACTTTGCTGACAGAAATACATTGCAACATCATCCT 
CGTCCA 
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SYN205R06 (SEQ ID NO: 60) 

TGCAACATCATCCTCGTCCACAGGATGGATGTTGAGGCTGAAGTTTGTCCCAGACCCACTGCCA 
CTAAAC 

SYN205R07 (SEQ ID NO: 61) 
5 CAGACCCACTGCCACTAAACCTGGCAGGGACCCCAGATTCTACGTTGGATGCAGCAAAGATGAG 
GAGTTT 



Construction of F gene-defective type SeV cDNA carrying ccCD28 gene 

10 (pSeV18+ctCD28cst/AF-GFP) 

After confirming the gene sequence of the above-constructed NotI 
fragment, the NotI fragment was excised from this plasmid, and inserted 
to the +18 site (NotI site) of the F gene-defective type SeV cDNA 
carrying the green fluorescent protein (GFP) gene (pSeV18+/AF-GFP) 

15 (Li, H.-O. et al., J. Virol. 74(14) 6564-6569 (2000)) to construct 
pSeV18+aCD2 8cst/AF-GFP. 

3) Reconstitution of F gene-deficient type SeV carrying ctCD28 gene 
(SeV18+ctCD2 8cst/AF-GFP) 

Viral reconstitution was carried out according to the report 

20 by Li et al. (Li, H.-O. et al., J. Virology 74. 6564-6569 (2000), 
WO00/70070) . An F protein helper cell was utilized to reconstitute 
an F gene-deficient type virus. The helper cell was prepared using 
the Cre/loxP expression inducing system. This system utilizes the 
pCALNdLw plasmid, designed to induce the expression of a gene product 

25 with Cre DNA recombinase (Arai, T. et al., J. Virol. 72: 1115-1121 
(1988)). To express the inserted gene, cells transformed with the 
above plasmid were infected with the recombinant adenovirus 
(AxCANCre) expressing Cre DNA recombinase, according to the method 
of Saito et al. (Saito, I. et al., Nucl . Acid. Res. 23, 3816-3821 

30 (1995) , Arai, T. et al. , J. Virol. 72, 1115-1121 (1998) ) . In the case 
of SeV-F protein, transformed cells comprising the F gene are described 
as LLC-MK2/F7, while cells continuously expressing F protein after 
induction with AxCANCre are described as LLC-MK2/F7/A. 

SeV18+aCD28cst/AF-GFP was reconstituted as follows: LLC-MK2 

35 cells were seeded in dishes of 100 mm diameter at 5x 10 6 cells/dish, 
cultured for 24 hours, and then infected with PLWUV-VacT7 at room 
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temperature for one hour (MO I = 2) . After the cells were washed with 
serum-free MEM, plasmids pSeV18+aCD28cst/AF-GFP, pGEM/NP, pGEM/P, 
pGEM/L, and pGEM/F-HN were suspended in Opti-MEM at a weight ratio 
of 12 |ag : 4 jug : 2 jig : 4 jag : 4 jug/dish respectively, and then mixed 
5 with a 1 jag DNA/5 ^1-equivalent SuperFect transfection reagent. The 
mixture was left to stand at room temperature for 15 minutes, added 
into Opti-MEM (3 ml) comprising 3% FBS, added to the cells, and then 
cultured. After culturing for five hours, the cells were washed with 
a serum-free MEM twice, and then cultured in MEM comprising 4 0 |ig/ml 

10 of AraC and 7 . 5 jag/ml of trypsin*. After 24 hours of culture, the cells 
were overlaid "with LLC-MK2/F7/A cells (8.5x 10 6 cells/dish), and 
cultured for further 2 days- at 37 °C in MEM comprising 40 ng/ml of 
AraC and 7 .5 jig/ml of trypsin. These cells were recovered, and pellets 
were suspended in Opti-MEM (2 ml/dish) , and then freeze/thawed three 

15 times to prepare PO-lysate. On the other hand, LLC-MK2/F7/A cells 
were prepared by seeding to a 24-well plate. When they reached near 
confluency, they were transferred to a 32 °C incubator and cultured 
for one day. These cells were transfected with P0 lysate of 
SeV18+aCD28cst/AF-GFP (200 ^il/well each) , and cultured in serum-free 

20 MEM comprising 40 |ig/ml of AraC and 7.5 fig /ml of trypsin at 32 °C. After 
the P2 stage, similar cultures were repeated until the P3 stage,, using 
the PI culture supernatant and LLC-MK2/F7/A cells seeded in a 6-well 
plate . 

The P3 virus titer on the fifth day (P3d5) was 7x 10 6 ClU/ml. 

25 4) Confirmation of viral genome by RT-PCR 

Viral RNA was recovered from a viral solution (P3 sample) of 
an F gene-deficient type SeV, SeV18+aCD28cst/AF-GFP, using a QIAGEN 
QIAamp Viral RNA Mini Kit (QIAGEN, Bothell, WA) . RT-PCR was carried 
out in one step using a Super Script One-Step RT-PCR with Platinum 

30 Taq Kit (Gibco-BRL, Rockville, MD) . RT-PCR was carried out using a 
combination of F6 (5' -acaagagaaaaaacatgtatgg-3' ) /R199 

(5' -GATAACAGCACCTCCTCCCGACT-3' ) (SEQ ID NOS : 62 and 63 respectively) 
as a pair of primers. A gene of target size was confirmed to be 
amplified, confirming that the viral gene carried the aCD28cst gene 

35 (Fig. 17) . 

5) Confirmation, of protein expression derived from SeV-carried gene 
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In a 6-well plate, LLOMK2 cells grown to confluency were 
infected with SeV18+aCD2 8cst/AF-GFP at MO I = 1, provided with 
serum-free MEM (1 ml), and cultured at 37°C (in the presence of 5% 
C0 2 ) . MEM was exchanged one day after infection, and the culture 
5 supernatant was recovered as the sample after four days . As a negative 
control (NC) , cells were infected with the F gene-deficient type SeV 
vector carrying the GFP gene ( SeV18+GFP/AF) under the same conditions , 
and culture supernatant was recovered. Samples were condensed using 
a PAGE prep Protein Clean-Up and Enrichment Kit (Pierce), such that 

10 300 |il of the culture supernatant was concentrated to 40 pi, and applied 
as samples for'' SDS.-PAGE' electrophoresis at 5 pl/lane for Western 
blotting. On the other hand, for the Coomassie Brilliant Blue (CBB) 
staining, 600 |il of culture supernatant was condensed to 40 pi by a 
similar process, and applied at 10 (il/lane for testing. As an antibody 

15 for Western blotting detection, an Anti-mouse Ig, horseradish 
peroxidase-linked whole antibody (from sheep) was used (Amersham 
Bioscience) . Fig. 18 shows the results. A band of about 29 kDa was 
detected, coinciding with the molecular weight predicted from the 
amino acid sequence. 

20 

[Example 5] Assessment of in vivo expression durability of SeV 
carrying anti-CD28 antibody gene 

As part of the functional assessment of the constructed F 
gene-deficient type SeV carrying an anti-CD28 antibody (otCD28cst) 

25 gene (SeV18+aCD28cst/AF-GFP) , the in vivo expression durability 
thereof was assessed. In this case, differences in durability were 
examined using an F gene-deficient type SeV carrying the GFP gene, 
without the anti-CD28 antibody gene (SeV18+GFP/AF) , as a control. 
In this case also, because there was no (or very little) expression 

30 of the aCD28cst protein in the initial stages of infection, with the 
aim of supplementing this protein at this stage, assessment was also 
performed in a system in which the CTLA4-Ig protein, which is expected 
to comprise a similar function to that of the ocCD28cst protein, was 
administered on the same day as SeV administration. Although the 

35 CTLA4-Ig protein is commercially available (Ancell Corporation) , this 
time the protein employed was prepared by methods similar to that 
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previously reported (Iwasaki, N. et al., Transplantation 73(3) 
334-340 (2002); Harada, H. et al., Urol. Res. 28(1) 69-74 (2000); 
Iwasaki, N. et al., Transplantation 73(3) 334-340 (2002); 
Glysing-Jensen, T. etal., Transplantation 64(12) 1641-1645 (1997)). 
5 Expression durability was assessed by the method using the mouse 

intra-auricular administration shown in Example 3. When a SeV vector 
comprising the GFP gene is intra-auricularly administered to mice, 
fluorescence of the GFP protein expressed in infected cells can be 
observed non-invasively from outside. This system enables the 
10 observation of SeV vector-derived protein (GFP) expression over time, 
using the same individual . Therefore, it is extremely suitable for 
assessment of gene-, expression durability. The F gene-deficient type 

SeV vector carrying the GFP gene (SeV18+GFP/AF: 5xl0 6 CIU/5 jil) or 
that carrying the anti-CD28 antibody gene together with the GFP gene 

15 (SeV18+otCD28cst/AF-GFP: 5xl0 6 CIU/5 was intra-auricularly 

administered to mice to observe GFP protein expression over time. 
Further, some of the mice in the both administered groups were 
intraperitoneally injected with CTLA4-Ig protein at 0 . 5 mg/body, one 
hour and ten hours after infection with SeV (n = 2 each) . Firstly, 

20 the SeV vector carrying an antibody gene (<xCD28cst gene in this case) 
aiming at suppressing the costimulatory factor was confirmed to be 
infectious, even in vivo (Fig. 19) . A difference in GFP expression 
levels was observed as compared to SeV18+GFP/AF, and this is explained 
below. As for durability, durability of GFP protein, though very 

25 slight, was observed in the SeV18+ocCD28cst/AF-GFP administered group 
as compared to the control. That is, in the SeV18+GFP/AF administered 
group, clear expression of GFP was observed until five days after 
administration, but six days after administration a sudden 
disappearance was observed, with almost no GFP expression. On the 

30 contrary, in the SeV18+aCD28cst/AF-GFP administered group, the 
decrease was slight and gradual, and fluorescence of GFP was observed 
even six days after administration (Fig. 19) . The effects of CTLA4-Ig 
protein administration on the same day as SeV infection were clearly 
shown. Enhanced GFP expression was observed on administration of the 

35 CTLA4-Ig protein in both of the SeV18+GFP/AF administered group and 
the SeV18+ctCD28cst/AF-GFP administered group. Further, in the 
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SeV18+<xCD28cst/AF-GFP administered group, a relatively clear GFP 
fluorescence was observed even six days after infection (Fig. 20) . 
The green fluorescence was extracted from GFP fluorescence 
photographs using Adobe Photoshop image processing software (Adobe 
5 Systems Incorporated, CA, USA) , and fluorescence intensity was 
quantified with the image analyzing software, NIH image (National 
Institute of Health, USA). Fig. 21 shows the results. Along with 
the increase in GFP expression when CTLA4-Ig protein was administered, 
the effect, though slight, of carrying the aCD28cst gene in SeV on 

10 the expression durability of a protein (GFP in this case) derived 
from the SeV-carried gene, was confirmed. These results demonstrate 
the effect of inhibiting costimulator activity on SeV infection and 
its durability, indicating' the certainty of this concept. 
Furthermore, even though infection with the SeV vector alone has little 

15 effect on expression durability, the results indicate the possibility 
of prolonging expression durability by simultaneously administering 
a protein expected to have a similar mechanism at the initial stage 
of SeV infection. 

Fluorescence due to GFP protein was confirmed to be weaker in 

20 the SeV18+aCD28cst/AF-GFP administered group than in the SeV18+GFP/AF 
administered group, using an in vitro system as described below. 
LLC-MK2 cells were infected with either SeV18+GFP/AF or 
SeV18+aCD28cst/AF-GFP at MOI = 5, and GFP expression was observed 
over time under a fluorescence microscope (Fig. 22) . Sixteen hours 

25 after infection, GFP was observed in cells infected with SeV18+GFP/AF, 
but not in cells infected with SeV18+aCD28cst/AF-GFP. GFP 
fluorescence was confirmed to be expressed in cells infected with 
SeV18+aCD28cst/AF-GFP from 24 hours after infection was observed, 
however the fluorescence was always weaker, and the expression level 

30 was also lower than for cells infected with SeV18+GFP/AF . A polar 
effect is known regarding differences in the amount of expression 
of a gene carried in the SeV genome (Glazier, K. et al., J. Virol. 
21 (3) , 8 63-871 (1977) ; Homann, H.E. et al. , Virology 17 7 (1) , 131-140 
(1990) ) . That is, since the restart efficiency of RNA polymerase is 

35 not high, the closer a gene is to the 3' -end of the genome, the higher 
its expression level becomes, and. the closer a gene is to the 5' -end, 
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the lower its expression level becomes. In fact, the polar effect 
was proved by carrying the same marker gene at various sites, and 
expression level-controlling designs were proposed at the same time 
(Tokusumi, T. et al. r Virus Res 86, 33-38 (2002)) . The GFP gene used 
5 in the present detections was carried at the 3' -end in SeV18+GFP/AF, 
but at the site of the deficient F gene in SeV18+aCD28cst/AF-GFP. 
According to this design, the GFP level is high in SeV18+GFP/AF but 
relatively low in SeV18+ocCD28cst/AF-GFP. However, since other SeV 
proteins are expected to be similarly expressed (about the same amount) 

10 for both vectors, it is presumed that proteins causing immunogenicity 
are expressed at about the same level, and that only the detection 
protein (GFP) is reduced in cells infected with SeV18+otCD28cst/AF-GFP . 
Considering the ab'ove results, the slight extension of gene expression 
confirmed in the SeV18+aCD28cst/AF-GFP administered group, using an 

15 intra-auricular administration system, suggests the actual extending 
effect is greater than that predicted from observations of GFP. 

Industrial Applicability 

The present invention has provided paramyxoviral vectors 

20 expressing polypeptides comprising antibody variable regions. The 
vectors of this invention are suitable as vectors for gene therapy 
to be administered in vivo or ex vivo to the living body. In particular, 
a vector expressing an antibody fragment against a neural elongation 
inhibitor is useful in gene therapy for the nerve lesion. Further, 

25 a vector of this invention expressing an antibody inhibiting the signal 
transduction of immune activation enables a long-term expression of 
a gene from the vector and a repeated administration thereof. 



ft 
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CLAIMS 

1. A paramyxoviral vector encoding a polypeptide that comprises an 
antibody variable region. 

5 

2. The viral vector of claim 1, wherein the paramyxovirus is a Sendai 
virus . 

3. The viral vector of claim 1, wherein the polypeptide is a secretory 
10 type. 

4. The paramyxoviral vector of claim 1, wherein the vector encodes 
a polypeptide comprising an antibody H chain variable region, and 
a polypeptide comprising .'an - antibody *L" chain variable region. 

15 

5. The viral vector of claim 4, wherein the polypeptide comprising 
an antibody H chain variable region and the polypeptide comprising 
an antibody L chain variable region are linked to each other to form 
a Fab. 

20 

6. The viral vector of claim 5, wherein at least one of the antibody 
variable regions is derived from an antibody against a ligand or a 
receptor . 

25 7 . The viral vector of claim 6, wherein the antibody binds to a protein 
that inhibits the survival or differentiation of neurons or axonal 
outgrowth . 

8. The viral vector of claim 7, wherein the antibody is an antibody 
30. against a NOGO. 

9. The viral vector of claim 6, wherein the antibody is an antibody 
against a receptor associated with immune signal transduction, or 
a ligand thereof. 

35 

10. The vector of claim 9, wherein the antibody is an antibody against 
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a receptor expressed on the surface of a T cell or antigen-presenting 
cell, or a ligand thereof. 

. 11. The vector of claim 10, wherein the receptor or ligand thereof 
5 is a signal transduction molecule of a costimulatory signal of a T 
cell or antigen-presenting cell. 

12. The vector of claim 11, wherein the signal transduction molecule 
is a molecule selected from the group consisting of CD28, CD80, CD86, 

10 LFA-1 , ICAM-1 (CD54), PD-1, and ICOS. 

13. The vector of claim 9, wherein the vector further encodes another 
foreign gene. , f| V ""irv. 

15 14. A method for manufacturing a recombinant polypeptide comprising 
an antibody variable region, wherein the method comprises the steps 
of: 

(a) transducing the viral vector of claim 1 to a mammalian cell; and 

(b) recovering a produced polypeptide from the mammalian cell 
20 transduced with the vector, or the culture supernatant thereof. 

15. A polypeptide produced by the method of claim 14. 

16. A method for promoting nerve formation, wherein the method 
25 comprises the step of delivering the vector of claim 7 to a site in 

which the nerve formation is required. 

.17. A method for treating a spinal cord lesion, wherein the method 
comprises the step of delivering the vector of claim 7 to the lesion 
30 site. 

18. A method for suppressing an immune reaction, wherein the method 
comprises the step of administering the vector of claim 9. 



35 



19. The method of claim 18, wherein the method further comprises the 
step of administering an antibody against a receptor associated with 
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immune signal transduction, or a ligand thereof, or CTLA-4 or a 
fragment thereof. 

20. A method for increasing the expression of a gene from a vector 
5 by prolonging gene expression from the vector, and/or by the repeated 

administration of the vector, wherein the method comprises the step 
of administering the vector of claim 9. 

21. The method of claim 2 0, wherein the method further comprises the 
10 step of administering an antibody against a receptor associated with 

immune signal transduction, or a ligand thereof, or CTLA-4 or a 
fragment thereof. 

22. A composition of a vector with elevated durability of expression, 
15 comprising the vector of claim 9 and a pharmaceutically acceptable 

carrier. 

23. A gene transduction kit, comprising (a) the vector of claim 9 
and (b) an antibody against a receptor associated with immune signal 

20 transduction, or a ligand thereof, or CTLA-4 or a fragment thereof. 
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ABSTRACT 

The present invention provides paramyxoviral vectors 
expressing polypeptides that comprise antibody variable regions. A 
5 vector of this invention, encoding antibody variable regions of the 
H and L chains, succeeded in simultaneously expressing these antibody 
chains to form a Fab, and further succeeded in expressing a single 
chain antibody at a high level. The vectors of this invention are 
suitable as vectors for gene therapy, to be administered in vivo or 

10 ex vivo to living bodies. In particular, vectors expressing antibody 
fragments against neurite outgrowth inhibitors are useful in gene 
therapies for nerve lesions. Further, vectors of this invention that 
express antibodies which inhibit immune activation signal 
transduction enable the long-term expression of genes from the 

15 vectors. 
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